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Powdered Coal for Malleable--I 


Experimental Results Indicate Advantages of the Use of Powdered Fuel Over 
Hand Firing—Coal of Uniform Quality Must Be Ground To 


Exact Fineness 


ERTAIN distinct advantages 


are obtained in economy and 
ease of operation when sub- 
stituting powdered coal for 
hand-fired coal in melting and an- 


nealing malleable iron. Some of these 
may be cited as follows: 

with an absence of 
foundry, and little or 
surrounding atmosphere; 
consumption, or in 


Cleanliness, 
smoke in the 
none in the 

Saving in coal 
time, or both; 

Saving in labor; 

Less scrap when pouring off; 

A more uniform product is obtained; 

Heat can be tapped on time; 

Increased capacity of furnace; 

Less repairs to brick lining; 

Better working conditions 


articles are based on 


Symingtor 


practice at the 
( . Rochester, 


These 
plant of the T. H 
* 


BY T. W. ATTERBURY 


In support of these claims the fol 


lowing notes are given: 

Any person who has seen hand fir- 
ing on an air furnace, as this type of 
furnace is generally 


the 


reverberatory 


called, must have remarked hard, 


laborious work required. He also must 
the 
foundry and the 


have noticed wasteful method of 


filling the surround- 
ing atmosphere with smoke during the 
greater part of the heat, owing to the 
firing door being open a large propor- 
tion of the time. With powdered-coal 


firing smoke is not emitted into the 
foundry and no manual labor is re- 
quired in delivering the fuel into the 
furnace. In some _ instances _ state 
laws have been instrumental in im- 
proving conditions around an air fur- 


Little Danger from Fire in Bins 


and 


some 


the smoke 


foundry to 


prohibiting 
the 
better method of firing than by hand. 


nace by 
forcing adopt 


In our hand-firing practice the ay 


erage coal ratio obtained was 2.45 
tons of iron melted to 1 ton of coal, 
and the melting rate was 2.75 tons 
per hour. With powdered coal, the 
average coal ratios obtained are 3.5 
to 1 for the morning and 4.5 to 1 
for the afternoon heat, charged into 


a hot furnace; an average of 4 to 1 for 


two heats of 26 tons per furnace per 
day. Occasionally rather better re- 
sults are obtained, the average going 
up to 4.5 to 1 for the day. The melt- 


ing averaged 3.8 tons per hour for 
two heats, with occasionally 4 tons 
per hour or perhaps a little better 





FIG. 1—GENERAL 


ARRANGEMENT OF A 25-TON FURNACE E QUIPPED WITH 


POWDERED 


COAL—THE POWDERED COAL 


STORAGE BIN IS LOCATED IN A PIT WITH THE TOP OF THE BIN LOWERED TO ALLOW THE CRANE TO PASS OVER IT 
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CLOSER VIEW OF THE BIN AND BURNER SHOWN . a ; ITE THE CARBON-DIOXNIDE RECORDER SHOWN A 


th a number 
powders d coi 
etter 


h ind 


more inte 


nduced to 


\ +} 
\ 





VIEW OF THE WEIGHING TANK, SCALI AND COMPRESSED-AIR RECEIVER FIG. 4—BOTTOM OF THE WEIGHIN 
PANK SHOWING THE COAL DISTRIBUTOR WHICH FEEDS COAL INTO A VERTICAL TANK AT THE LEF’1 
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heats per day it is desirable to have 
the first heat ready to tap soon after 
the molders start work. It is also im- 


portant to have the second heat poured 


so that the molders can get away 
without working overtime, which 
would add to the cost of castings. 
With powdered-coal firing, clinker and 
grate troubles are eliminated and the 
heat is not delayed by exhaustion of 
the fireman during the hot summer 


weather. The heat comes along with 
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pressed air or a_ high-speed — screw 
pump. Coal feeder troubles were due 
to lack of uniformity of feed, the coal 
coming in varying quantities and re- 
sulting in a _ fluctuating temperature 


and a varying atmosphere in the fur 


nace adding to the furnaceman’s trou 
bles considerably. By improving the 
mechanical design and construction, 
feeder troubles have been largely 
eliminated. 


Burner troubles were due principally 


817 


ing coarse coal was experimented with 


and abandoned. It was found that 


coal ground to 76 per cent through a 
200 


thoroughly, but 


mesh _ screen was not burned 


was deposited on and 


in the charge, affecting the compos 
tion of the iron and delaying the 
heat. It was found necessary to grind 
to about 85 per cent through a 200 
mesh screen, with 1 per cent moisture, 
or less. 

A fair quality of coal is necessary 
































almost mathematical regularity, so that to improper mixing of the coal and to keep up the operating schedule. A 
the chemical composition of the iron air, and to the coal feeders not func- coal pile having several grades of coal 
when poured is as it has been calcu- tioning well. The size and capacity approximately the same analysis will 
lated of burners are now better understood usually cause trouble to the furnace 
In changing the furnace from hand and modern burners do not cause any man, owing to the different burning 
fired to powdered coal, the firebox is operating trouble While excellent characteristics encountered Abi 
removed and the length of the fur- coal ratios and a high melting rate tuminous coal of a size to pass a 1 
nace is increased by this amount, the were obtained in the early use of the inch mesh screen and of the follow 
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FUG CHART OF A CARBON-DIOXIDE RECORDER SHOWINC THE PERCENTAGE OF CARBON DIOXIDE IN THE COMBUS 
TION GASES THROUGHOUT THE HEAT OF A HAND-FIRED FURNACE 
burners being inserted through the experimental furnace, it was not possi ing analysis is considered satisfactor, 
end wall. The cross section of the fur- ble to maintain these records owing tor malleable iron melting 
nace being a maximum at this point, to the experimental equipment not yojatile matter a 
the capacity of the furnace is increased standing up under continuous service He ag Boring ne + to 58 per cent 
probably 25 per cent With four or However, the results obtained were Sulp! ~ eae fi bey prochpecad 
five furnaces changed over, an in- such as to warrant purchasing more oo ufter drying 
crease in capacity of the plant is_ suitable equipment, which has been in nage ea a ee 
vained equivalent to an additional fur operation two years with gratifying Drying and grinding should be care 
nace results. fully watched and uniform results 
Comparison of cost ol brick used Among other results of the experi should be striven for, as coal ground 
in the bungs and side walls shows 4 ments it was found that top blast was to #9 per cent mesh one day and 85 
saving in favor of powdered coal. It not necessary and that preheated air per cent the following day will affect 
s conservative to estimate a saving was not practical on an air furnace; the iurnace operation and result in 
of 10 to 20 per cent on bung brick, also. a combustion chamber was delayed heats and iron of varying 
ind 25 to 40 per cent on side walls. joynd to be unnecessary and the ality The chemical analysis and 
It is important to get suitable burn- charge now is put in the furnace to characteristics of the charge are af 
ng equipment and avoid experiment- within 4 feet of the burners. A stack ‘ected by varying fineness of coal, 
ng with and perfecting apparatus at damper is required. This has not been °W"& to mcomplete combustion and 
the expense of lost heats and poor put in the throat, but consists of an varying § furnace temperature, or as 
uality of iron. The writer's early ex- opening in the stack. base which can # 'rnaceman would probably describ 
erience was with experimental equip- be regulated to vary the intensity of 7 45 lack of control Varying mois 
nent, being in a pioneer period when _ the draft ture caused by improper drying will 
litable burners and feeders had not result. in mechanical difficulties 
cen put on the market Sa’ Smee Shaht Pressu n furn transporting the coal. and in feeding 
‘les were encountered principally in The proper pressure in the furnace the coal from the bin to the burners 
oal transportation, coal teeders and under the gradually increasing volume his irregular feed will give a varying 
surners of furnace gases is important and the lurnace temperature and a poor melt 
Coal transportation troubles were fyurnaceman should regulate the draft ing condition 
lue to the inability to transport large to give a pressure on the furnace just Ample coal conveying apacity from 
wantities a considerable distance in enough to cause a small flame to is the preparation plant to the furnace 


the through an_ is necessary to avoid delay 


opening in the furnace side wall. Burn ly 


short time This problem has been sue to itmospher« particular 


lved satisfactorily by the use of com- where a large number of furnaces 
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FIG. 6—CARBON-DIOXIDE RECORD OF A MORNING HEAT IN A FURNACE FIRED 
WITH POWDERED COAL 


are in operation. The latest convey- 
ing systems are equipped with auto- 
matic bin signals to show when the 
bin is full or empty, and the convey- 
ing is under automatic electric and air 
control. An absolutely safe method 
of conveying is through pipes in a 
sealed system, the coal being fed to 
the system as a solid and mixed with 
just sufficient air to reduce the friction 
in the pipes and to give the moving 
coal the properties of a dense fluid. 
Three methods of conveying are in 
general use; the screw conveyor for 
short distances, and the pneumatic 
method and the’ high-speed = screw 
pump using compressed air of 20 to 
40 pounds pressure, for long distances 
up to several thousand feet. The 
feeder bin at the furnace should be 
of ample capacity. This is usually 
governed by local conditions of space 
available. 

The most important features of bin 
design and construction are slope of 
the bottom, tightness of the joints to 
prevent leakage, and a vent for the air 
Much 


to 


used im conveying the coal 
has been written about proximity 
hot furnaces, but with ordinary care, 
oal in the bin will not take fire. In 
case f a fire being discovered in a 
bin. the best way to handle it is to 
keep on feeding it into the furnace 
and burn it up as soon as_ possible. 
structed at the 


\ bin improperly 
yvottom will result in irregular feed 


} 
ng and varying furnace temperature 
If the air vent is not functioning, the 
specific gravity of the powdered coal 
is variable, causing irregular feed to 
the burners. 

On a melting furnace the coal feed- 
er is of first importance. It is not 


exaggerating to say that the best 


feeder will give the best melting re- 
sults in time, fuel economy, and qual- 
ity of iron produced. The reason for 
this is that a maximum and constant 
maintained, the fur- 
nace being under positive centrol of 


temperature is 
the operator. Therefore, the resulting 
iron is of the desired chemical and 
physical properties, being produced 
day after day, and avoiding experi- 
mental work in figuring the furnace 
charge. The furnace feeder is usually 
a screw of horizontal or vertical de- 
sign, running at a variable speed and 
delivering a constant weight of coal 
each revolution. 

It is desirable to have the feeders 
of ample capacity so that in case one 
feeder of the two or three generaily 
installed should fail, the remaining 
feeders will bring the heat to a suc- 
cessful finish, When the feeders de- 
liver the powdered coal from the bin, 














October 15, 1922 


it is usually picked up and conveyed 
to the burners by the air which is 
required for complete combustion. 
For best results, the coal and air 
should not be delivered to the burn- 
ers in a stratified condition, or as a 
core of coal surrounded by air, but 
the mixture should be as perfect as 
possible so that the entering mass is 
in the form of a dust cloud of uni- 
form density. This uniformity is 
generally obtained mechanically by 
fan-shaped mixers or carburetors lo- 
cated in the path of the moving mass 
of coal and air. When the mixing is 


perfect, complete combustion takes 
place at the burner mouth if desired, 
and in melting furnaces practically 


complete combustion is obtained with- 
in three or four feet of the burner 
mouth and before reaching the charge. 

Should the power be cut off for a 
period of 1 to 2 hours with the charge 
down and in a fluid or semifluid state 
the furnace gradually can be brought 
up to heat again, after the power has 
been turned on, without much diffi- 
culty if, while the fire is off, the fur- 
nace is sealed up at the stack and 
other openings to prevent radiation 
losses as far as possible. 

Fig. 1 shows a general arrangement 
of a 25-ton furnace equipment with 
powdered coal. The coal bin is lo- 
cated in a pit with the top of the bin 
lowered to permit the charging buckets 
to pass over it. The coal enters the 
bin through the 4-inch pipe on the 
right. Fig. 2 is a detailed view of 
the bin and burners. The coal and 
air are blown up the vertical pipes and 
enter the end wall of the furnace at 
an angle of about 30 degrees to the 
Figs. 3 and 4 are part of 
conveying equipment, Fig 


horizontal. 
the coal 
3 showing the weight tank, scale and 
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| ing how the recorder functioned, and 

the condition of the furnace after the 

- charge was all out. The average car- 

AE CE Ra, bon dioxide content is higher than on 

/ Poi the hand-fired furnace, being about 16 

— ra Peirce Eat a per cent, the sample of gas being 

= ee SOG aa aS Oh ae y taken from the throat of the furnace 

\ ( ’ jr in each case. The powdered coal 

SN x 1 Sectior? O17B8 curves were taken soon after the fur- 

L \ LY y nace had been in operation on pow- 

y) Sectior? 7 AA § dered coal, it now should be possi- 
! - — —— ble to obtain curves showing higher 

FIG. 8—DETAILED PLAN AND ELEVATION OF A 25-TON MELTING FURNACE co, percentages than indicated here. 


EQUIPPED FOR BURNING POWDERED COAL 

A good general outline ef a 25-ton 

compressed air receiver, and Fig. 4 supplied in the proper proportions. fyrnace is shown by Fig. 8. The re- 
giving a larger view of the bottom of This can be readily corrected by the yerberatory roof design shown was 
the weight tank and the coal dis- furnaceman. If the curve shown by foynd to be better than any other, 
tributor, which feeds the coal into the the carbon dioxide recorder is wavy, the distance frem the hearth to the 
/-inch pipe rising vertically on the the trouble is caused by irregular feed. jncide of the bung brick being 4 feet 
eft. This leads to the furnace bins. A recorder attached to the furnace at the front and gradually tapering 
In checking up the efficiency of an_ is indicated at 4, Figs. 1 and 2. The to 3 feet near the throat of the fur- 

ndividual furnace, the factor which curves Figs. 5, 6 and 7 show carbon nace. Experiments were made with 
zives most trouble, and which is most dioxide charts from 3 heats. The different outlines of roof  construc- 
susceptible of variation is coal feed. chart shown in Fig. 5 was taken on tion, some high, some low, also with 
As previously explained, with ir- a hand-fired furnace with an 18-ton straight roof and reverberatory arch. 

egular coal feed, it is not possible charge, single heat, indicates the total In changing from hand firing to 
to get maximum temperature of com- time of the heat and the percentages powdered coal little change in the 
ustion, nor can a constant temper- of CO, obtained during the heat, the fyrnace was required. The grate bars 
ture be maintained. By an analysis of average being around 14 per cent. were removed and the front bridge 
the furnace gases using an automatic Figs. 6 and 7 are from a powdered- wall was moved to the end wall. re- 
carbon dioxide recorder, the efficiency coal furnace with 26-ton charges, Fig. sulting in an increased length of fur- 
f combustion can be checked and the 6 being the morning and Fig. 7 the nace between bridge walls, and thus 
trouble, if any, located. afternoon heat. The time of starting an increase of about 25 per cent in 
A low carbon dioxide content is and tapping is given, also a period af- capacity was obtained. The powder- 

caused by the air and coal not being ter tapping the afternoon heat, show- ed-coal burners enter the front wall. 








akes Large Aluminum Cowl 


In Addition To Developing a Method for Forming the Mold Altogether in 
Green Sand, Provision Had To Be Made for Meeting Irregular 
Shrinkage and Contraction Strains 


NE of the outstanding features 
in the new safety bus designed 
by the Fageol Motor Co., Oak- 
land, Cal., is the extensive use 
of aluminum castings introduced with a 
view to reducing the total weight. These 
include the brake shoes, window frames, 
floor boards and cowl. This latter cast 
ing combining both cowl and wind shield 
with provision for door hinges, brackets 
for fenders. ete.. measures 59 inches 
high, 64 inches wide and 16 inches deep 
with an «average metal thickness of % 
inch and a total weight of 118 pounds 
The successful production of these large 
and intricate castings entails several in 
teresting problems in foundry practice 
which have been solved in the foundry 
of McKinney & Spies, successors to the 
Van Niel Foundry, Alameda, Cal 
The mold is made on the floor in a 
wooden flask cut away at both ends to 
follow the general contour of the pat 
tern and thus facilitate making the part- 
ing. The wooden pattern is mounted on 
1 suitable follow board as shown in Fig 
The various loose pieces shown at 
the bottom of the main pattern are at 
tached each time temporarily. The width 
1f the casting must be held within close 
limits and therefore the pattern 1s molded 


face up to keep it firmly against the 


DON PARTRIDGE 


tern pieces adjusted, arbors set, etc., 
the drag is rammed after 


make one casting 


main shel! and 26 loose pieces. 


are in the drag and are designed to form 
deep drawbacks for the various brackets 
and pads for supporting the cowl on the 


brackets for the fenders, brackets for 
carrying the instrument board, pads for 
Many of these draw 
required due to the 


surface and the use of 
sand cores would leave unsightly junction 
The various drawbacks and pock- 











1 ‘ 


board and also well in under the dash 
board, are provided as shown at B in 
Fig. 4 to prevent the casting from crack 
ing during contraction Each pocket is 
approximately 3 inches wide and between 
the two, ample room is allowed for the 
sand to crush. Chills are provided at 
the pads and other points to prevent 
shrinkage cracks. The molds are not 
blacked but are skin dried with an oil 
torch and the metal is poured as soon as 
possible after the mold is dried 
Distribution of the gates to successfully 
run the casting and at the same time 
not cause warping or cracking was one 
of the interesting problems to be solved 
on this job It is apparent that the 


metal must be poured hot and fast to 


fill the lower part of the cowl averaging 


4 inch in thickness and presenting a 
surface of approximately 15 square feet 
The upper portion, forming the wind 
shield with an average thickness of 5/16 
inch and consisting principally of deep 
ribs showed a decided tendency to warp 
and pull away from the main body of 
the casting if poured too hot. In pra 
tice the casting is poured with three 
ladles Two sprues are placed below 
the dash of the cowl section and two 
sprues are placed on the windshield side 


of the casting The two latter sprues 








FIGS. 1 AND 2—FRONT AND SIDE VIEWS 
X 16 INCHES 





WINDSHIELD CASTING FOR MOTOR BUS, 59 X € 
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CUT TO CONFORM TO THE SHAPE OF THE 
rHE COPE WHILE IT IS BEING ROLLED OVER 


INTERIOR VIEW 


rHE ENDS O} 























IS FITTED-ON A SUITABLE 


AFTER WHICH THE ENTIRE MOLD 





are connected by a single runner basin 
served by one ladle. The gates in the 
windshield section are cut in the cope 
two gates from each sprue enter both the 
upper and lower part of the casting. The 
gates of the main body of the cowl are 
approximately 3 inches wide and enter 
the casting at two points as shown at ( 
Fig. 4. The metal for the windshield 
section is taken from the furnace first 
and has a chance to cool somewhat while 
the other two ladles are filling. 

A discrepancy in the uniform contrac- 
tion was noted in the first few castings 
made. The wood pattern originally was 
designed for a contraction allowance of 
7/32-inch to the foot, but after the cast- 
ing was made it was found to be 3/8- 
inch too long. The pattern was checked 
carefully and found to be correct. The 
casting then was checked in detail against 
the pattern and it was found that on the 
main portion of the cowl due to. the 
metal gripping the large exposed surface 
the contraction was only 7/64-inch t 
the foot, while on the wind shield sectior 
the contraction ran the full 7/32-inch t 
the foot. In other words the casting pre 
sented two distinctive contractions. Aftet 
this fact had been confirmed by measur 
ing several castings, the pattern was ad 
justed to meet the condition and subse 
quent castings have conformed to the 
proper dimensions. 

The alloy used in making these castings 
is that prescribed by the Society of Auto 
motive Engineers, known as No. 30 and 
made of pure aluminum with a copper 
hardener ingoted and then recast Each 
lot is analyzed to secure uniformity Che 
metal is melted in a Johnson oil fired 
iron pot turnace shown in Fig. 6 having 
a capacity of 350 pounds Pyrometer 
readings are taken from the time the 
metal begins to melt until it attains a 
temperature of 1500 degrees Fahr It 





Q22 
to ladles pre-heated 


then is transferred 
and 


over the waste gas from the furnace ‘ 
the metal the mold at approxi- 
mately 1450 degrees Fahr. The 
time of melting a heat of 350 pounds 1s 


enters 
average 


2! 2 hours. 


Another made for 


casting 
aluminum 


interesting 


this auto stage 1S an window 
frame 24 x 26 inches presenting an aver- 
age section of “%-inch metal. This cast- 


than 3 
match 


ing, less pounds in weight, is 
made from a 
aluminum flask and a production of 
pounds per man per day is maintained. 

Che 


high 


special 
109 


plate in a 


company makes a specialty of 


grade bronzes, brass, aluminum, 
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Research Covers Alloy 
Age Hardening 


Results of research on the consti- 


tution and age hardening of alloys of 
with magnesium, 


aluminum copper, 


state were re- 


Gayler, British 


and silicon in the solid 


ported by Marie L. V. 
National physical laboratory, in a paper 
the British 


presented at the meeting of 


Institute of Metals held at Swansea, 
Sept. 20 to 22. The following con- 
clusions were drawn by the author: 


In the ternary system—copper, mag- 


nesium-silicide, aluminum—the © solu- 











AID OF A 
CLOSELY I'l 


Flé WITH THI 
IS CONTROLLED 


500 DEGREES |} 


‘r miscellaneous nonterrous al 


1 sc? 
special attention to acid-rests 


1 high grade bearing 


ing metals and a 
Che molding floor 50 x 125 


et is devoted about half to core roon 


and the remainder t 


molding 


heavy floor work In addition to 


the melting equipm 


consists of a special gas fired turnac 


for melting tin. lead and other metals 


melting point: 


1500 


tively low 
fired 


capacity 


with a compa 


Schwartz furnaces of 


and 6000 pounds respectively 


6 1 melting brass and 


The 


a 5-ton travelling crane 


shown in Fig 


bronze alloys. heavy molding floor 


is served by 


and 
is provided with a pit 20 x 20 x 6 feet in 
which large castings are made. A special 
pit and equipment is provided for casting 
The shipping 


departments fully 


shaft liners on end 


and cleaning are 


equipped with labor saving machinery. 
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THE METAL 
ABOVE 


THE 


bility of each of the compounds CuAl, 


and 


Meg.Si in solid aluminum is affect- 
ed by the presence ol the other, both 
ompo Is b x practically insoluble 

aluminum a 50 degrees Cent., 
while at the higher temperature of 500 


degrees Cent. the solubility of both is 


also reduced 
The age hardening of alloys con- 
taining copper and magnesium-silicide 


is due to this difference ing the solu- 
bilities of both the compounds CuAl, 
and Mg,Si solid aluminum at high 
and low temperatures. It cannot be 
said that the age hardening is due 
n particular to the presence of one 
compound only. Alloys of aluminum 
containing copper. or Mg,Si only 


possess this property of age hardening 
after quenching, but of the two, those 


alloys containing Mg,Si show the 
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hardening. However, 
when both and magnesium 
silicide are present the difference of 
the solubilities of these compounds at 
high and low temperatures is changed, 
and this increase or decrease in solu- 
bility depends entirely on the fact that 


greater age 
copper 


both constituents are present together. 
But evidence leads one to. suggest 
that of the two constituents Mg,Si 


plays the predominant part. 

The age hardening, which it is possi- 
ble to obtain from an alloy with the 
percentage of one constituent fixed, 
depends on the the 
second constituent in the alloy at high 
This age hardening ef- 


solubility of 


temperatures. 


fect reach a maximum 


amount of 


appears to 
the maximum the 
second constituent, which held 
temperatures, is 


when 
can be 
in solution at high 
present. 

After being age hardened at room 
the effect of 


treatment is a 


temperature, first further 


heat softening which 


is followed by a subsequent increase 


in hardness and tensile strength and 
a rapid fall in percentage elongation. 
This effect is probably due to the 


process by which both compounds 


tend to come out of solution. 
Derived differential heating curves 
of alloys quenched from 500 degrees 


0.81 


cent, 3.7 


but 
cent 


not 
Mg.Si 
per cent, and 1.5 per cent copper, re- 


Cent. aged, containing 


per with 6 per 


spectively, show three critical points 
The highest probably is due to the 
precipation of copper, the second to 


Mg.Si; of- 
the 


apparently 


that of no explanation is 


lowest critical 
takes 


temperatures. 


fered for point, 


which place at con- 


stant 


Molds Seventy Years 
Examples of longevity and long service 


are fairly common in the British metal 


trades. Many firms have in their employ 
have been working for them 
40. 50 and 60 years 


can show 


men who 
The foundry trade 
some remarkable instances 
Benjamin Worton has just completed 71 
with the Can- 
non Ironfoundries, Ltd., Deepfields, near 


Staffordshire. He is 


vears’ work as a molder 


Bilston, now 80 


years of age and comes of a long lived 
stock. His mother lived to the age of 
94 and his grandmother to the age of 
104 years. 


During the major part of his life Mr 
W orton engaged in 
Dutch stoves and camp ovens. 


has been molding 
He still 
is making molds, and claims to be the 
oldest molder in the country. 


Iron Works has succeeded 
Cavanagh & Co., Tillbury, Ont. 


Tillbury 
O. J. 








Aluminum Melting Practice-IIl 


Use of Covers and Fluxes To Prevent Oxidation—Metal Affected by Kind of 
Melting Pot Employed—-Refractories for Reverberatory Furnace 


Linings—Action of Gases on Molten Metal Explained 


LUXING 


slight extent in melting 


covers are used toa 
alumi- 
num alloys in foundry practice 

the purpose of preventing 
although the 


the 


for 
general 
both 
for cleaning prior 


flux 


salts, 


oxidation, tendency 


is toward elimination of covers 


and fluxes 


The 


consisting of a 


for melting 


to casting. use of a molten 


cover mixture of 
which will dissolve aluminum oxide or not, 


should be effective in preventing oxidation, 


although the cost may exceed the metal 
saving, and such a cover will be a nuisance 
in melting. The use of a molten flux 
cover should also tend to prevent the 


occlusion of gases by liquid aluminum and 


aluminum alloys. Solid covers made ot 
plumbago are rarely used on crucibles in 
either pit furnaces or crucible furnaces 
when melting aluminum alloys, but it ap- 
pears that the melting !oss would be less 
if a cover were used in the furnaces, be- 
cause the metal would be effectively pro- 
tected from the products of combustion. 
Some melters have employed covers of 


charcoal, or of charcoal and sawdust for 
the purpose of maintaining a reducing at- 
the 


This prac- 


mosphere over the surface of metal 


and thereby prevent oxidation. 
tice is based on the principle that an ex- 
cess of carbon in a restricted air supply 


will burn to carbon monoxide, thus ex- 


cluding oxygen. However, it is a matter 


of considerable conjecture as to what ef- 


fect both carbon monoxide and carbon 
may have upon liquid aluminum at melting 
temperatures. 

With regard to molten and other flux 
covers, a variety of materials have been 
employed but not extensively in large 
plants. Zine chloride and ammonium 
chloride are useless as flux covers 
because they volatilize rapidly. The 


usual molten flux cover consists of 
a mixture of salts which is liquid at, 
or preferably below, the normal melting 
temperature. Thus, a mixture of 60 


and 40 


cent cryolite has been employed. 


per cent potassium chloride per 


Sodium 
chloride has been used as a liquid cover 
in melting aluminum in reverberatory fur- 


naces for casting into rolling ingots and 


in melting aluminum alloys in foundry 


practice. Sorax, a mixture of sodium 
racti I 


chloride and borax, a mixture of sodium 


chloride and calcium fluoride, and complex 
salts including 


mixtures of a number of 
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potassium chloride, sodium — chloride, 


lithium fluoride, sodium carbonate, etc 


have been used for the prevention of 


oxidation on melting. 
Hill* and his co-workers have examined 


the No. 12 


alloy under boric oxide minutes ; 


effect of melting commercial 
for 30 


it is stated that the aluminum oxide con 


tent, as determined by Rhodin’s method, 
was reduced from 2.27 to 1.70 per cent 
by this treatment These’ investigators 
point out that it is conceivable that on 
melting a metal under a molten cover, 
which dissolved metallic oxides, the 
metal would have its oxide’ content 


lowered by solution in the covering, 


which would in a diffusion of 
the 


richer in 


turn 
the 


Thus, in 


Cause 


oxide from interior portions 


oxide. time, an ap- 


quantity of oxide might be 


the 


preciable 
dissolved in molten 


Although 


is more 


cover 
the obje ct of molten covers 
the [ 


preventing oxidation rather than for 


frequently for purpose of 
dis- 


solving out aluminum oxide, it is evident 


that such covers fail in their purpose 
if they are readily penetrable by gases. 
Hill and his co-workers state that many 
of the common coverings are readily 
penetrable by hydrogen. The molten 
covers of sodium chloride or glass used 
in brass practice evidently have some 
value in reducing zinc losses due to 


volatilization. In aluminum melting, it 
would appear that a suitable molten cover 


should tend to make oxidation less rapid, 


and also protect the metal from other 
interactions with the constituents of fur- 
nace atmospheres, as well as to prevent 


gas occlusion. 
In atmospheres containing oxygen and 
the 


would be to 


nitrogen, effect of rapid melting 


result in lower dross losses 
' 


other things hx 


Soaking of th 


than with slow melting, 


ing the same. metal 


should be avoided since the melting loss 
i function of the time the metal is 
held in the 


prompt pouring of 


sa 


furnace. Rapid melting and 


the metal from the 


furnace are essential if the oxidation 


losses are to be ke pt low. This does not 
mean that when melting a 100-pound heat 
minutes in an 


the 


in 15 open-flame _ tilting 
furnace 


dross losses will be as low 
*Hill, C. W., Thomas, T. B., and Vietz,. W. B 
Investigation of Brass Foundry Flux, paper befcre 
the Am. Inst. of Min. and Met. Engrs., 
meeting, October, 1920. 
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Columbus 


than when melting a 


or ower 


the same size in 45 minutes in an 1ron- 


pot furnace. It simply implies that tor 


. . ‘ 11 
a given furnace, the dross losses wi 
be lower with more rapid melting and 
less exposure to oxidizing gases 


ting is done only 


In most plants, m« 


time, especially in foundry 


the first 


in the day 


practice, and heat in the morn 


ing will require, for most furnaces, about 


twice the fuel consumption of successive 


will 


heats. Moreover, a fuel which give 
a greater melting speed than a_ second 
fuel may prove more efficient on a cost 
basis even although the second tuel 1s 
cheaper on the basis of calorific power 
per unit Furnaces which may be ré 
charged immediately after pouring a 
melt have an advantage over furnaces 
such as pit furnaces which must lose 
heat while the crucible full of metal is 
being poured. A method for conserving 
heat and consequently for increasing 


melting speeds which has _ been 


applied 
to both brass and aluminum-alloy melting 
in electric furnaces, that merits attention, 
furnace 


is the practice of charging the 


with cold metal after the last heat at 
night and allowing the -metal to absorb 
part of the furnace heat. In the morning 
the temperature ot the interior of the 
furnace will be found substantially higher 
than if no metal were charged, and the 


first heat will require less time for melt 
ing than when starting with a cold empty 
This 


applied with advantage to furnaces other 


furnace. method may evidently be 


than electric furnaces. In 


the 


one plant, in 


case of reverberatory melting of 


aluminum for casting into rolling ingots. 


the 


holding the 


It Is practice to keep a heat in fur- 


nace over night by tem 


perature with one or two 


yurners 
just sufficient fuel 


metal liquid 


The amount of dissolved g: 
the dross loss are a function of the 
the time of melting and th 
tion of the furnace atmosph 
rate ot melting will be aff 
the temperature and by the size of 
the 


metal 


pieces melted If the pieces of 
charged are small, they can be 


melted more rapidly than large pieces 


In iron-pot furnace practice, the speed 


of melting can be increased substan- 
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tially by the use of a molten heel in 
the pots, while in reverberatory and 


electric furnace practice, continuous 


rather than intermittent heats will be 
found advantageous in this respect. 


The materials employed in making 
up heats are necessarily variable de- 
pending upon local ¢ ynditions, al 


though most melters endeavor to ad 


here to a more or less standard 


; 
charge in which the same relative 


percentages of materials are used in 


successive heats. In foundry practice, 
the object desired is the preparation 


of a liquid alloy and superheating 
to the correct pouring temperature ! 

1 ar 
the shortest possible time with the 


loss Where 


of high melting point of the order of 


nickel and manganes¢ are to be a 


addition 


l metals 


lowest melting 


loved with aluminum the 


should be made by the use of an in 
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scrap should be poked down beneath 
the surface of a liquid bath, and small 
scrap should not be charged as such 


into an empty furnace because too 


great a surface area is thereby ex- 


posed. Oxidation losses are invariably 


more severe when loose’ scrap 1s 
charged into an empty furnace than 
when charged to a molten heel. The 


practice of charging foundry-floor 
sweepings and small pieces of metal 


rom the cleaning and chipping room 
must be regarded as bad __ practice 
These materials should be run into 
pigs if they are very small 

The principles governing the mak 
up of alloys in die casting and perma 
1C¢ are sub 


nent-mold casting prac 


the same as in foundry 





stantially 
ractic “ent hat general! the ]- 
practice, except that generally the a! 
loys are first made up in an alloying 


furnace, and then cast into pigs rhe 














Table I 
Heating Aluminum in Different Crucibles 
ALO Fe ( S ent 

Crucibk per cent er ce per ¢ Total Graphitic 
Original ingot 0.35 4 ) 
Pressed stecl 0.40 ) 
Acheson graphite bloct 0.40 29 3 
Dixon graphite cl ; } ) 0 s 
Magnesia nd 96 ‘ 
; ~ 7 ‘ ; si) 
Porcelain ( aze 0.4 ( | 
Sand l 40 i 4 x 
Fused ‘ 14 0.30 r 

Based o Hill, Thomas 1 Vietz 

(ri 1 ned ick n ¢ t ‘ l 

oy rather than by the pigs are then delivered later to the 


termediate illoy 


metal When the 


substantially pure 
added to iquid 


, — = 
solid cold metals are 
' 


shy} ++ 
wuminum, as is entirely leasibit with 
. sie 
yinc and tin, the temperature of Ui 
duminum must be raised nusually 


lting Th rreatly 
high and the melting per nd great 


- 


prolonged ry both, in order to affect 
olution A low melting-point meta 
vill go rapidly into solution at nor 
mal melting temperatures Some 
metals such as copper al! d iron, can 
he readily added in the solid stat 
“ entirely satistactory results pro 
vide nall pieces iré us 1 | iryc 
pier quire al excessive s long 
time soluty 
J , = 

Lhe ive TO y « irge COlstIsts 
f primary aluminum pig, seco lar 
aluminum-alloy pi foundry ip 
ind the nect iry lit metal u ial 
hy the torm oft 1 mediate a 
lov Borings and relate fi scraps 
should not be adde to toundryv 1 
ny charges hee Lus« they are certal 
) mcrease t he dr SS sses Such 
craps should b ru to pigs betore 
chargin As a rule small prec ) 


die-casting macl 


line for remelting 
The question of the material com 
posing the melting pot, or of the fur 
nace lining in the case of open-flame 
furnaces, is one of especial significances 
in the melting of aluminum and its 
light alloys because of the great chem 
il activity of aluminum. Some pre 
liminary work on the effect of heat 
ng aluminum in crucibles of different 


kinds has been carried out by Hill* and 


his workers. In these experiments 
commercial aluminum was melted in 
an oxidizing atmosphere n different 
kinds of crucible without stirring, at 
750 degrees Cent It was shown that, 
even with prolonged heating on ex 
posure to air, aluminum does not take 
ip much xide trom surface contact 
with the nosphe () prolonged 
eating in fractories containing eve: 
combined silica ductio takes plac 
vith the introduction of umina. The 
results ire give 1 lable | | 
oundry practice light minun " 
VS ire melted Oth Pp imbago 

H ( VW rl is I KB Viet W BR 
Investigution of Brass Four Flux, pa before 
he A t Min. a M Eng ( 

rT ’ ‘) 1a } 
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crucibles and in cast-iron melting pots 
Steel has been tried for melting pots 
but is practically useless for this pur 
pose because the rate of attack oi 


liquid aluminum on steel is very rapid 


C ast fron VWelting Pots 


In considering cast-iron pots for 


melting aluminum alloys, the first 
item of interest is the composition oi 
the iron. Gray cast-iron and so-called 
semi-steel pots are used almost ex 
clusively, and pots made of these irons 
are fairly satisfactory. The life of an 
iron pot is dependent upon a number 
of factors of which the chemical com 
position appears to be a relatively u 
important one although this aspect oi 
the subject has not been examined 
thoroughly lhe conditions surround 
ing the melting of aluminum alloys in 
cast-Iron pots merit caretul -attention 
because of the large tonnage now 


] he lite 


amone 


melted in iron-pot furnaces 

of an iron pot is dependent, 
other things, upon the rate of dissolu 
tion of cast iron in liquid aluminun 
alloys, upon the quality of the pot 
upon the temperatures employed, an 
upon whether washes or coatings at 
used on the inside and outside of th 
pot The principal advantages whic} 
arise from using iron pots rather tha 
plumbago crucibles for melting | 

the fact that larger capacities can b 


obtained with the former, the spec 


ot melting is more rapid, and a molte: 
heel can be employed The principa 
disadvantage results from the fact tha 


Iron pots are liable to give rise t 


hard spots in the resultant casting 
unless the melting is carefully handled 
These may be overcome by scraping 
ind cleaning the inside surface of th 
pots so that no accretions build up 


\s to the 


cast-iron pots, it has been said that 


chemical composition o 
gray cast iron and so-called semistee 
are generally used. \ toundry com 
pany which specializes in the produc 


L10O 


n of cast-iron pots for aluminun 
alloy melting makes pots of the fol 
lowing typical analysis; 0.50 per cent 
combined carbon, 3.15 per cent tota 
carbon, 0.44 per cent manganese, 0.269 
per cent phosphorus, 0.198 per cent 
sulphur, and 2.57 per cent silicon. Iro 
ts will last from 8 to 12 days melt 
ng 9 to 12 hours per day, and m 


oundrymen preter to remove old pot 


utter the eighth dav rather than 1 
run t risk of losing a heat owil! 
to a breakout Befor« i ew pot 
put nto service it should be caretu 
nspected for blows, draws. and ot! 
foundry defects as well as for evider 
of patching. otherwise a faulty p 
I | } 
may ve placed in the furnace at! 
‘ lyr s)] to] ] 
lailure “A ake piace 1iter a 
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heats. The use of washes and coat- 
ings for cast-iron pots for the pur- 
pose of prolonging their life is gen- 


erally recognized as desirable, but the 


main difficulty comes in securing a 
suitable wash. Various high temper- 
ature cements, magnesia, fireclay, and 
other materials have been employed 
with indifferent success, but it is re- 
ported that whitewashing the inside 
with slaked lime has given good re- 
sults. This wash is also useful on 
the inside of iron carrying ladles. <A 
0.5-inch thick coating of alundum 
cement has been found useful for cer- 
tain die-casting pots. The use of 
coatings on the outside surface of 
cast-iron pots for the purpose of pre- 
venting oxidation and protecting the 
iron from the cutting action of the 
flames has been suggested and used 
by some. founders The main difh- 
culty lies in obtaining a coating which 
will adhere to the pot. Some high 
temperature cements have been tried 
for this purpose 
Iron Cont Higher 

Iron pots fail in service through de- 
fects in the original casting which es- 
cape inspection, through _ stretching 
and scaling and _ through breakouts 
from the inside where the pot becomes 
thin in spots owing to the attack of 
the aluminum. In iron-pot melting, 
the iron content of the resultant al 
loys is always higher than when melt- 
ing in cructbles or in contact with a 


refractory furnace lining owing to the 


dissolution of iron by the aluminum 

lf any iron oxide is present on the 

surface of the pot, or if iron oxide 

falls into the aluminum from ss the 

flange of the pot, then the reaction 
Fe,O 2Al AlL,O 2Fe 

takes place. The reduced iron alloys 


with the aluminum and the aluminum 
oxide is found in the dross. 
A relatively small tonnage of alu 


minum alloys is melted in plumbago 


crucibles, either in pit furnaces or in 


crucible furnaces, although crucibles 
small 
the 


makers may 


are used by a_ great 


The 


rucibles made by 


many 
foundries. composition ot 


ditterent 


vary considerably A so-called plum- 
bago crucible of a good _— standard 
grade is made of a mixture of about 
40-55 per cent graphite, 5 per cent 
ilica sand, and the remainder clay o 


he Klingenberg grade or equivalent. 


The life of plumbago crucibles used 
or melting aluminum alloys may, in 
reneral, be expected to be longer than 
vhen used for brass and bronze, ow- 
ng to the lower melting temperatures 
mployed, although the corrosive ac- 
on of aluminum ailoyvs is_ greater 


1an that of brass and bronze In 
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contact with siliceous materials, alu- 
minum will reduce silica at the normal 
melting temperature according to the 
formula 
4Al SiO, 3Si 2ALO0 

The reduced silicon enters the alumi- 
num, and aluminum oxide is formed. 
When melting aluminum in plumbago 
crucibles, if the metal is allowed to 
reach a high temperature and then 
stirred so that particles of graphite 
are scraped off, some aluminum car- 
bide, Al,C,, is formed. 

The life of crucibles may be pro 


longed by the use of a wash or coat 


ing, or by giving a new crucible an 


initial heat of brass or bronze. Plum 


bago crucibles to be used for alumi- 


num alloys should be given heat 


the 


one 


of brass or bronze* as aluminum 


has a tendency to soften a new pot; 
aluminum al 
100 


of a 


when used thereafter for 


loys exclusively, a life of about 


heats will be obtained. The life 


crucible used for melting aluminum 


alloys** can be considerably length 


rst ior a couple oT 


the 


ened by using it 


heats of copper or bronze because 


melting temperature for aluminum al- 


loys is not sufficient to harden the pot 


When not hardened, the crucible 
wears away particularly at the top 
where the tongs or furnace tools 
come into contact with it After melt- 
ing in a plumbago crucible, any metal 


left in the bottom after pouring should 


be removed since small frozen buttons 


in the bottom will cause cracks and 


expansion on fre- 


that 


because of 
Vickers*** 


leakage 


heating. states plum 


bago-clay crucibles should be given 
an internal coating of fireclay since 
it is highly desirable that the metal 
be kept out of contact with carbon 


It is stated that the fire clay should 
be of good grade, and that the wash 
is made up by first passing the dry 
clay through a fine screen and then 
mixing it with water containing so 


dium silicate to a creamy consistency 
The wash. is then painted on the in 
side of the crucible, after which it is 


' 1 


allowed to dry slowly so as to avoid 


blistering. 


crucibles or 


Inarecent patent,**** 


graphite, iron or steel, or clay, for use 


in melting aluminum and aluminum al- 
loys, are provided with an internal coat 
varnish before 


The 


coating 


ing of aluminum bronze 


each melting operation varnish is 


burned out of the by heating 


*Anon., 


Production of aluminum castings, Tue 
Founpry, vol. 33, 1908-1909, pp. 139-144 
**Anon., Hints on casting aluminum, Tue 
Founpry, vol. 34, 1909, p. 16, 
*** Vickers, ©., How we may conserve our metal 
resources, Tne Founpry, vol. 45, 1917, pp. 209-214 
****English patent 146,841 919 
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stowly to about 400 degrees Cent. The 
aluminum coating becomes oxidized dur 


ing the melting operation. 


In the case of tilting and stationary 


open-flame furnaces, reverberatory fur 


naces, and electric furnaces, aluminum 
and its light alloys are melted in contact 
with refractory linings and bottoms. The 


What is the 
this 


question naturally arises 


correct refractory to employ: In 
there are several things to be 
that is the 


melted; the 


connection, 
studied, chemical 
the 

} 


composition ot ti 


carefully 


composition ot material 


chemical retractory 


and its general properties; mteraction 


of aluminum and the constituents of the 


refractory; and cost of the refractory 


Given adequate data, the most suitabl 
refractory lining for a given installation 
can be readily determined The condi 
tions surrounding the life of the re 


fractory lining of the furnace shell in pit 


furnaces, crucible furnaces, and iron-pot 


with the lining in 
} 


furnaces as contrasted 


open-flame furnaces, reverberatories, and 


electric furnaces similar, but in the 
latter 
the 


mechanical 


are 


three types the refractory must 


withstand corrosive action of liquid 


metal and abrasion due to 


charging in addition to high temperatures 


and rapid changes in 


temperature 


Rammed Lining Employed 


Generally speaking, refractory fireclay 
bricks have been used for lining open 
flame furnaces although in recent years 
there has been a tendency to employ a 
great variety of materials for this put 
pose. In open-flame tilting furnaces, a 


rammed lining of ganister and fireclay 


has been employed with considerable 
success, and the life of this material is 
long when aluminum alloys are melted 


Carborundum firesand is employed for 
open-flame tilting and stationary 


the 


turnaces 


and for hearth in 


some electric fur 
naces. Magnesia firebrick have been used 
in Europe prior to 1900) and later 
for lining reverberatory furnaces for 


No 


Both bauxite 


aluminum melting. published ac 


brick 


suggested 


counts have appeared. 
brick 
for use in lining 


and chrome have beet 


turnaces for aluminum 


and aluminum alloys but 1 actual ap 


plications have been made so far as is 
known. The 


refractories is 


main  disadvanta 
their high 


and 


ges ol 


these initial 


cost. Carbon brick, zirkite brick 


have also been used for lining some open 


flame furnaces. Carborundum and re 


lated products have been recommended as 


suitable refractories for lining aluminum 


furnaces 


and aluminum-alloy melting 


Of course, in actual practice, the lin 


ing life varies greatly depending upon the 
material used, and upon whether the fur- 
nace is run constantly or is allowed to 


considerably before another heat is 


Any 


attacked by 


cool 


charged. siliceous lining will be 


hquid aluminum although 
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the actual corrosion because of this is 
usually not so great as the abrasion due 
to mechanical blows on charging, or the 
wear due to spalling on heating and cool- 
ing 


The effect of the pressure of furnace 


gases passing over liquid metal is of in- 
terest mainly in melting aluminum-zinc 
and aluminum-copper-zine alloys high in 
the 


lurnaces on 


zinc In operation of open-flame 


tilting brass, some melters 


close all openings to the furnace as much 
to maintain a 


as possible so as pressure 


over the alloy. The net practical effect 
of this is to prevent the volatilization of 
the zinc from brass, since in a closed 
chamber containing metal in the liquid 


and Vapor phases the effect of increased 


pressure is to condense part of the vapor. 
Since operating melting temperatures for 
aluminum alloys should be kept much 


volatilization 
the 


lower than for brass, the 


of zinc should not be dangerous. On 


other hand, where zinc-containing 
aluminum alloys are melted in open- 
flame furnaces and_ especially where 
these furnaces are driven very rapidly, 
an increased pressure in the melting 


chamber can, no doubt, be advantageously 
employed. 
of the velocity of 


Regarding the effect 


passing over liquid metal 
that the 


velocity with which gases pass through a 


turnace gases 


it may be stated greater the 


furnace the greater the _ volatilization 


losses. This factor is of importance 


chiefly in melting brasses and _ related 
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alloys high in zinc, and it does not as- 
importance in aluminum-al- 


Briefly, the lowest 


sume much 


loy melting practice. 


volatilization losses would come in a 
furnace where the gases moved the 
slowest. Where gases pass through a 


furnace too rapidly, there is insufficient 


time for the heat to be transferred to 
the metal thereby resulting in slow 
melting and poor fuel efficiency. 

Close Openings to Furnace 


The use of high-pressure gas in melt 


ing practice, is advocated for the pur- 
pose of increasing the melting speed. 
High-pressure gas burners have been ap- 


plied to furnaces melting aluminum al- 


loys, but no figures are available as to 


gas consumption or melting loss on a 


comparative basis with low-pressure 
burners. 
The effect of the size of furnace upon 


fuel consumption is of much importance. 
Sufficient data are available based on 
operating tests over a long period of 
time to show that there is a substantial 


with in- 
This 


types of 


improvement in fuel efficiency 


crease in the size of a_ furnace. 


fact is generally true of all 


furnaces. 


In aluminum-alloy melting in oil-fired 


furnaces, air atomization is_ generally 


used. Steam atomization is not used so 
far as is known, although there is evi- 
dently no reason why it cannot be so 


employed. Steam atomizing burners are 


used on some brass furnaces. In all non- 
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ferrous metal-melting furnaces, the oil 
atomization should be accomplished with 
the air. With 
type of atomization, it 


both 


minimum amount of any 
using air 


the 


burner 
is imperative that pressure of 


air and oil be steady, since otherwise 
the flame, 


had. A 


which will 


fluctuations occur in and fuel 


efficiency cannot be burnet 


should be chosen burn the 


fuel efficiently, yielding an atmosphere 
oxygen. Of course, if the 


low in free oe 


air and oil pressures on the line fluctuate 


widely, no type of burner can be ex 


pected to operate satisfactorily. Irrespec 


the 
employed, ample combustion space should 


tive of type of furnace and the fue 


be provided. In furnaces fired by liquid 


or gaseous fuel, time is required for the 


diffusion of oxygen with the gas or 
atomized oil, and burners using high- 
pressure air may carry the fuel out of 
the furnace before this has taken place. 
Often, the combustion space in a_ fur- 
nace is sufficiently large but such a 
large volume of fuel is supplied, that 


the fuel is burned outside of 


and 


much of 
the 
sult. Too small or too large combustiot 


furnace low fuel efficiencies r« 


1 design, and 
the point of 


Where the 


the fur 


space is due to improper 


either one is serious from 


view of melting efficiency. 


combustion space is too large, 
nace is too large, and heat is lost | 
surface radiation from the walls. Wher 
the space is too 


fuel partly 


small, tl 


combustion 
burned outside tl 


stack, 


will be 


furnace, in the and fuel is lost 








How and Why in Brass Founding 


By Charles Vickers 








Overcoming Cracking in 
Thin Castings 


We are 


aluminum 


ing rod reels of cast 


ut 50 per cent re 


making fish 


and have al 


jects due to cracks that develop. The 
vheel is a spidery object consisting of a 
thin, flat disc with a small hub in the 
center, and lightened by a number of 
equ spaced holes. The rim f the 
dis. rries a deep trolley on which to 


line, and this ts formed by two 
held to 

eight equally spaced 

tions. The wh casting ts « 

light and delicate. The difficulty is cra 

] U-shaped pieces at the ( 

Formerly the thin rims also 


‘ ak ; 
the center dtsc y 


U-shaped conn 
rirew My 
ing of th 


connection 


cracked but we have overcome that by 
adding two slightly heavier outer rims 
and gating them to the wheel rim. These 


are cut off when the castings are cleaned 


We 
straight Spr ue, 
metal 


hub 


diameter. 


with a 
The 


th é 
7%-inch in 


gate on top of 


Tt 


thickness is % of an inch. 


Frequently the cracking of thin, delicate 


castings of aluminum alloy is caused 


y using too large gates or sprues; and 
experiment to make here is to 
the Such a 
requires no The 


therefore, a 


the first 


reduce the size of sprue. 


thin casting feeding. 


metal thickness is uniform, 
drop gate no larger than a lead _ pencil 


should be This 


be 5/16 inch in diameter, and if a bushed 


placed on the hub. will 


head is put on the cope, widened out to 
a funnel large enough to hold enough 
metal to pour the casting, the latter 
ought to run. The head should be 


knocked off just after pouring and while 
Such methods have in numer 
the thin 
wheel-shaped castings. Should this meth- 
od fail, add per cent 


it is liquid. 


ous cases cracks on 


stopped 


about 1.25 iron 


to the alloy, using tinplate scrap, 
should there be difficulty introducing 
the iron, increase the copper to 10 
even 12 per cent. Some change su 


with a change in gating 


this 


as suggested, 


will overcome difficulty. 


Method Recommended 
for Gating Brass Rings 


We are making brass ring cast 
3? 1I¢ hes : 
g-inch thick. 
ippear perfect, but following a cut 
holes are 
and '%4-inch 


»Lae > ~ 
inches dect 


diameter, 16 
5 The castings in the ? 
found abou 
inch diameter decp, % 
are bright and the 
f the holes varying with different 
We 


as 4 per cent each 


the machine, 


-lean 


° 7 
clea msc, nur 


ings. have tried different all 


of tin, lead 
per cent copper; 8 ? 


tin, 2 
and 2 sinc to 88 copper; 


r 
such 
sinc to 8&8 


and 10 tw 
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lead to 80 copper, and we have poured 
them with basin and plug and im green 
better 


with no results 


in coke-firc.t pri 


and in 
The metal ts 


dry sand 
melted 
furnaces 

A complete discription of how to gai 
these given in the 


1910 
page 161. and if 


and cast rings was 
of THE Founpry 


TRE 


issue 
back 


available we 


December 
issues of 


Fou NDRY are suggest a 


study of the article. These rings 


usually are made in green sand and a 


number of castings of lessening diameter 


can be molded in one flask. The best 
place to gate them is at the bottom, 
and they should be poured two up, that 


is, with two pots, or ladles, on opposite 
sides of the flask. To 
the bottom, use dry 
molded in the drag 


form the gate at 


sand runner cores, 
with the pattern; do 
runner into the side of the 


bottom 


not cut the 


ring, but have it on the edge 


thereof, and armor the sides of the ring 


where the metal will flow through with 
dry sand cores, if the molding sand is 
at all close. 

Enlarge the diameter of the sprue 
through the cope section, but keep it 
down to an inch, or, a little over, from 
the joint to the bottom runner cores, so 
the head can be kept filled while pour- 


about 4 
into the 


ing. Put ounces of phosphor 


copper metal, for each hundred 


pounds and place it in the bottom of the 
cold 


charcoal ; get the 


metal and 
metal hot, 
it and stir it and scrape the 


crucible with the cover 


with skim 
sides of the 
pot inside to bring up adhering dross, 
and pour with lively but 


hot metal. 


not excessively 


Stop Aluminum Castings 
from Cracking 


We have been casting some 6-cake 
electri wa fil plate § ] hie y are 8 r ¥9 
inches on the surface, witha 2%-inch rim 
all around. The plate ts 3/16 inch thick 
at the bottom of the groove and %X%-inch 
thick through the isses. Some of these 


} 


J 2¢ -* hs I, I. 
plates have been cracking through the cen 


a ; 
ter. The metal consists of ingot aluminum 


25 per cent; scrap consisting of old 
wuminum pots et to about 75 per cent. 

We find that if the molds are shaken 
ut soon wftes 1 thr castings 
fo not crack as much s when left to 
ol m the molds 


The causes why aluminum castings crack 


ire always a puzzle, and no single solu 


ion will fit all cases. Sometimes second- 


ry material in the shape of rerun in 


ot contaming 1 per cent upwards of 


1 


ron will produce castings free of cracks, 


hen castings trom new ingot metal runs 


trongly te cracks Sometimes a_ little 


inc, between 1 and 2 per cent drives 


ut the cracks. Then of two aluminum 


loys of identical analysis, one will be 


ee of cracks and the other will crack 
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freely. In the latter case, no doubt 


the presence of aluminum in the om 


alloy is the cause of the cracking. 


In the under discussion it would 


be advisable to have one or 


case 
two analyses 
made to discover the composition of the 


metal being used. If new aluminum in 


got it being used and the pots are rolled 


material, the aluminum may be too soft 


and the addition of copper as a hardener 


might eliminate the cracks. In the ab- 


sence of an analysis it is not possible 


to suggest changes in composition be 


cause it would be nothing but guess- 


work, and any changes would be just 


as likely to be going away from a solu 


tion, instead of going toward one. 


Bale Nickel Scrap and 
Melt Under Cover 


We are making nickel 
rolled scrap stock of 18 per 
nickel, and are difficulty 
especially 


silver castings 


using cent 
oats 

having great 
castings, 
work is -cored the castings 
pitted. Is alloy 


to the metal to remedy this 


in getting sound 
where the 
badly 
we can add 


difficulty? 


come there any 


It is doubtful if much success ever 


will be enjoyed melting down rolled 


scrap for castings. If the price of the 


castings has been based on the expecta- 


tion of making them sound on the first 


melt of scrap the prospect cannot be re 


garded as_ pleasing. 


We suggest baling the scrap as com- 


pactly as possible, that in melting, deep- 
eners be used on the crucibles to 
entirely enclose the baled material and 
protect it from the flames. Use char 


coal and a little borax as a covering, 


and melt and pour first into ingots. For 
under 


that 


the castings, remelt the ingots 


charcoal; have the metal so hot 


when an iron bar is immersed, vibrations 


distinctly will be felt. A little dis 
solved iron will do no harm. A_ few 
minutes before the metal is pulled, add 
about four ounces of 30 per cent man 
ganese copper per hundred pounds of 
ingot 


When the metal is out of the furnace. 


handle it like yellow brass, pouring with 
sufficient rapidity to keep the heads filled 
all the time the metal is filling the molds. 
A good 


this alloy successfully, but the 


vellow brass molder will handle 


gentle 


art of casting yellow brass seems to be 


disappearing from our land 


Castings Are Dipped To 
Produce Colors 


We should like to learn how to ob 
tam rich, reddish or golden colorings 
on ur vn Wl, Square } vudicd ri ear cast 
ings 


To secure fine-colored castings, new 


metals should be used; an alloy of the 


827 
following composition will yield beauti- 
ful, orange-colored castings 

Pounds 

Copper Dakar ators , . .88.00 
| nee eee ger er skkeue 
ae icin la wae 4.00 
ie cwanwe 4.00 
The cores should be blown out by 
plunging the castings while hot into 
water; half an oil barrel makes a good 
vessel for the purpose. The castings must 


not be taken from the sand red-hot and 


it probably wi'' be necessary to experi- 


ment to find the correct temperature; 


they will have to be hot enough so that 


when the entire gate of castings 1s 1m 


mersed, it will require a_ slight jolt 


against the side of the barrel to set 


them off. A good Way is to lift off 


the copes a few minutes after they 
have been poured, and with a pair of 
tongs seize the gate so it will balance, 
then plunge the castings under water 


while holding the gate horizontally. Con- 
siderable skill 1s required in dipping cast- 
mixed 


ings to avoid a bath of dirty water 


with sand. If the castings are left to 
cool in the sand the colors will not be 
so pretty as when they are dipped 
in water while hot. Iron must strictly 


from all mixtures ex- 


be kept 


pected to produce colored castings. 


away 


Aluminum Bottle Shaped 
Castings Crack 


We are making aluminum castings re- 
sembling a beer bottle; about 7 mches long 
and 4 inches diameter, with the inside 
cored out. We are using No. 12 alumi 
nuni with some scrap and the trouble 


is the castings crack 


“rotten” 


although we make 


the cores as as fp rsstble. 
Possibly the manner in which the cast 
ing is gated is responsible for the crack 
ing. A good way to gate a casting such 
as described is with pencil gates on thi 


When 


Tour 


ramming the 
lead 


top, in the cope. 


cope, mold up about pencils 


like littl 


the casting and 


risers all in a row on top of 
before lifting off the 


cope, cut a runner channel connecting 
extend the channel to neat 
the edge of the flask 


dish the 


ill four and 
where it should 


terminate in a same as 1f it 


were a regular gate cut in the drag 
When the mold is finished put a frame 
or an extra half flask on top with a 


sprue cut and reamed so the metal will 


drop into the dish on top of the cope. 


The metal simply runs down the runner 


and drops through the little pencil gates 


into the casting cavity, and because there 
is no heavy masses of metal at the mold 
joint to pull on the casting this simple 


gate often stops cracking in the case of 
about one per cent 


alloy, that 


aluminum. If 
added to. the 


iron 


1 
aisa 


can be 


will materially assist in getting castings 


free of cracks. 








Castings Made Without Heads 


The Author Is Not Yet Prepared To Advance a Hypothesis Explaining the Apparent 
Phenomenon, He Merely States the Result of His Observations 
Extending Over a Considerable Period 


BY E. V. RONCERAY 


OUNDRYMEN ) generally = ac cavities found in castings may be at during these past twenty years Mr. 
cept the fact that metals, in tributed to other causes which a bet- Saillot 1s a man of perspicacity and 
solidifying, decrease in vol ter practice is likely to suppress observation with an instinctive genius 
ume and have demonstrated fo obtain sound castings it is for engineering and foundry work 
and built on it theories, to the effect customary to put heavy feeding heads About 1886 the foundry of the 
that in the center of a cooling metal- on the top of higher parts, and to Western Railway Company of France 
lic mass there must be a cavity [It also employ the well-known action was engaged in making’ white-metal 


may be that this theory holds good § pumping for adding new metal. It brasses for axle-boxes In experi 
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FIG LOCOMOTIVE CYLINDERS AT THE PLANT OF JOHN COCKERILL, SERAING, BELGIUM—THE METAL IS INTRO 
DUCED THROUGH A SMALL GATE UNDER THE CENTER OF THE SADDLE FLANGE AS SHOWN IN FIG. 10 








io irve masse but in most ot the is not uncommon to find cavities and menting with various ways of pout 
cases observed in actual practice the porosities under feeding heads The ing them it was tound that for some 
empiricism of this method does not’ reason, of little weight for the ques 
From 4 paper presented before the Le 
branch of the Institution of British Foundryme: satisty progressive men and the tion under discussion, better results 
The ithor, FE \ Ronceray, is head ot t ' . . : 
P} aan ‘in & E. Ronceray, molding macl uthor has One hope that if Suc h could Ie obtained with a sma | met 
manufacturers, Paris, Frances en are willing to observe and ex head than with heavy risers [his 
eriment on the lines that will be suggested the idea to make tests o1 
utlined, in tl ear future new laws wun-metal railwav castings to redu 
be observed governing the solid teeding heads and = risers he re 
4s ‘ — , , " 
+3 a5 ; fication of met and the escape of duction in bulk took place gradua 
l-gas Chis will result in con and finally feeding was discontinued 
oth siderable improvement, not only in However, covered _ risers still wel 
, tou dr pract ( but also In other 
related industries - (5% 2 
se PFOv707 04 7 Gale, 
rOoOlLOoOWINA history of the way the a tht th ies -_  SSSLLSLL ‘ 
| y 
<4* pr ng of castings without teeding } | y. 
| 11 , f } 1,* 
rit Was orivin ted Wil bsolve the t 4 4) an ;% 
= CLL. r LiLiLAs 
‘ ! iron ecming to usurp a “> } } ‘ 
3 te t Wi } ai : not belong to | r 
| ] 1 } | 7 
. t n Phe redit is due a great , . 
- i ba | 
how 11d G27 7 | 
' ul 1 I s ot One oO he . LL, wis ma | 
. LLL SISIP) ! 
i ! i ho OTKs and - "5 
a! 
, the originator of most of the improve 
KIG \ POUND LOCOMOTIV! FIG SHAFT COUPLIN( POURE! 
f P _ thas 41 i @ oe ; 
CYLINDER CAST WITH A ¢-INCH , he author has had the rHROUGH TWO %-INCH DIAM 
RUNNER ENLARGED TO INCHES honor to present to the toundry world ETER GATES 
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FIG. 4—TO THE LEFT—LONGITUDINAL BROKEN SEC- 

TION OF THE CASTING SHOWN IN FIG. 9—THE METHOD 

OF POURING THE ROCKER ARM AND THE SAME CAST- 

ING BROKEN TO SHOW THE HOMOGENEITY OF THE 

METAL ARE SHOWN IN FIGS. 6 AND 5, BELOW AND 
ABOVE, RESPECTIVELY 














used, and the runners, though not so ble was empty | 
large as usual, were of ample siz and a second on | 
Chis went on for a few years was ready He 
Passing through the foundry while’ ordered it poured 
Webb egun-metal locomotive safety since the mold te aii > 7 
valve body weighing about 225 pounds was condemned and the metal might pouring basin A perfect casting was 
vas being poured, Mr. Saillot, man as well he poured in it as in_ the result. While cleaning the casting 
ager of the works at the time, saw the ingot molds Contrary to expectations it was found that the runner was 
men on the point of stopping pouring the riser plugs did not lift, and an partly closed by a piece of slag which 
because the gate did not take the amount of metal about equivalent to had fallen trom the crucible at the 
metal as quickly as usual One cruci the volume of risers remained in_ the beginning of the pouring The free 
section of clogged runnet was about 
: ; — inch square 
| th - Py A LEW < 
i — 4 t DPE — 4 » 
} 
. a, a -— Another mold was made without 
= 5 ve e feeding heads, and an ordinary pencil 
rm i } 

Se ‘ t | Sai he used for making the runner The re 
ee + BB, | sul S . achinineg 
——— re — ; LC ae ult was pertect Che machining re 

2.2 GG 
3 » A athe to A << vealed no detect and thereatter the sc 
Zo 9 Fea z | 
g a2 di » > castings were poured through runners 
of about %-inch instead of g-inch 
| 1o one inch as before he method 
2S eo ~ SOV me 
SSP GW e7. °s 7 } vas extended with success to loco 
en A\ 1 hy FIG. 7—A SEMISTEEL ROCKER motive slide-valves and axle-box beat 
Ss OS SR BE AOS SS : _— 
a Se Sdecesnnns = {-| ARM WEIGHING 150 POUNDS "gs 
f ’ {hey s a ' 
ey POURED WITHOUT RISERS Machin molding was becoming 
SN SSS Sy” B nf ; ™ SAN . ~ >. - > 
T ‘\ } | er A 54-INCH RUNNER known at this time. Cliche tables were 
b . ‘ J ’ 
se \ ENA a SSS 
ty ) f- filled with cliches where feeding heads, 
+ WN h ; as used tor hand molding, were pro 
PKS |. ANY 
} | Ry vided, and the molds were poured on 
r { t j . 
| > la 
4S ae “89 KS end During the whole month Mr 
~o a | Sallot had the feeding heads put 
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‘Os | 
FIG. S—METHOD OF GATING AND POURING 1-TON CYLINDER AT THE PLANT OF JOHN COCKERILL, SERAING, BELGIUM 
FIG. 9—SECTIONS OF A 10-TON HYDRAULIC CYLINDER POURED THROUGH EIGHT %-INCH DIAMETER GATES 








downward The loss, if anything, was of an oil furnace gave trouble until it any trouble The two others were 
less than before was found possible to get the same made in the same way, but with a 


> 


It must be mentioned that in this temperature as with a clay crucible” runner only 30 x 30 m/m (1 3/16-inch 









































foundry molds were dried and metal  turnace Hot pouring is most im- square) and were perfect. Steamboat 
was very hot Later, the adoption portant, as it was proved in another propellers 9 feet diameter were made 
case similarly without trouble 
— a a ; 
Y YW In the iron foundry of the same 
co” of t VA meer bloc! - ' At this time machine molding was 
| ee la 7 , 5 ae L> company, brake HOCKS, Ol rOxeS, ark , 
BOK Yj YY AZ , , F ' confined principally to small castings 
A + Lt V4 > rs S 
Pu Y Og if locomotive cylinder alway had been which did not require feeding heads i 
Lith hs Milli hee. 4 Y poured without feeding heads—no per ! 
{ so fp {SW | 
4 “¢ 3 LLLLA# | son seemed to know why—but all t 
} \ 
{ | | other castings were made with heavy P 
, 4 ‘ge. heads Che locomotive cylinders were © 
VAT % 
4 | IY 1 | poured horizontally with a _ flow-off K ss 
4 | ¥, y 5 
) WeGhT Zo } 1} that was closed after 200 to 300 pounds S 
; POWIAS | y At 
1 VW | of iron had flowed through. Cylinder — F 
} 4 AS 
] 4 covers were poured on end and car ' . QQ ( 
ried a= large closed riser weighing Si 
about as much as the cover itselt Che I 
Yj casting was sound, but in polishing it " 
y a 
y Yi; the metal looked darker near the e! 
4 j | 
{ riser, which easily can be explained st 
4 | 
| ; III OOO 4 , , y , x 
| -_ r X ! slower cooling at this place No j \ — 1 sf 
> X trouble was experienced pouring this | | | s1 
G9 4 If same casting on its flat with a small ~ | . 4 al 
| ! . " . AN = 
/ gate in the center and no riser y - . “ 
- /} } We ght 5706 Tons \ ~ 
"4! la seine | | WN SI 
<3 -| Y Ye, i C asiti ~ h 
| \ c 
7 | a eee eee ee \ 
\ i foundry staff and men objected | " r TY y 7 in 
\ ‘ +} | / NY ; 
-\ o the method when an order came | \ : ANY t 
\\ X , ° | | . ' 
VY / DY for three wheel press cylinders, weigh- SN ce . e1 
/ - “— | 7 \ 
ing trom 5 to 6 tons; but Mr. Saillot | \ NY: IWS \ m 
a ae. N : IRQ 
rere mo ,| insisted, and the first one was poured, QQ | io SO - 
{ ra \ ‘ rRX 
. j hea \ vart In top as show in Fig . + yi . 7 r 
I : & —__ ASSS haat iDSSS . p! 
L “Liihdllllddas 11 The runner was 40 x 40 m /m | | 
(about 1 9/16-inches square) and no i 
FIG + METHOD OF GATING LOCOMO ‘ded FIG I—WHEEI PRESS HYDRAUI 
risers feeding ads w rovide “4 
rIVE CYLINDER SHOWN IN. FIG os Of eee See Vere era CYLINDER POURED THROUGH A SIN I 
' 
rHE GATE IS 4-INCH DIAMETER rhe top came slightly flattened, but GLE SMALL GATE AT THE BOTTOM to 


WHERE IT ENTERS THE FLANGI Was put in regular service without \ND WITH NO RISER ON THE TOP n 
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WEIGHT OF CASTING 81 
WEIGHT OF RUNNER 2% 
DIAMETER OF VERTICAL 
DIAMETER OF 


INCH 


FIG 12 
POUNDS 
POUNDS 
RUNNER &-INCH 
HORIZONTAL RUNNER 


fol- 
reterring to 
We had 


knowledge or in- 


less to 


had 


customer's 


Moreover, we more or 


low the 


the 


views 


method of gating not 
sufficient 
this time to 


Machine 


and, as 


obtained 


fluence at impose our 


own views molding was in 


its infancy, can be imagined, 


we had enough wheat to grind in our 


opp. sition to 
efforts 


which 


mill in combating direct 


new processes not to split our 


by taking up a side line in 


machines would be 


probably our 
blamed for all inside shop failures 
Semusteel Shel 
However, the opportunity arose dur- 


ing the when it was necessary to 


make 
To mak« 


Wal 


semi-steel shells with all 


speed 


shells immediately on ma- 


chines that already were installed in 


foundries, We devised a method of 


molding them on reversible split pat- 


tern-plates, and of pouring them on 


end We recommended the omission 
4 


of feeding heads and the use of a 


(6-inch) 


inch runner on a 155 m/m 

shell weighing 112 pounds. We met 
considerable opposition from the War 
Office, and many foundrymen, but the 
scheme at last proved Satistactory 
Had the molds been dried no trouble 
whatever would have been experi 
enced, but a green sand mold pre 
sented many advantages and we 


strongly recommended ft Providing 


sufficient care was taken in mixing 
and ramming the sand, perfect shells 
were obtained, and their cost was con 
siderably reduced by the Saving mm 


handling coal and metal However, 
in the rush, this care not always was 
taken and troubles were thus exper! 
enced Some foundrymen successfully 
made shells up to 200 m/m (9-inch) 
and larger by this method, which 
proves that technically it was correct 

Later when our demonstration 
foundry was put in operation we trisd 
with alternations of success and failtre 
to produce the same results on diff :+- 
ent shapes of castings, with the viw 
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to discover the causes and obtain data 
for determining sizes of runners in 
proportion to weight of castings. How 
ever, up to the present we have not 


fully succeeded in eliminating feeding 
In every case 

In publishing the result of thes« 
experiments in La Fonderie Moderne 
we felt that other people might be 
induced to take the same course, and 
from combined experience obtain some 
increase in common knowledge The 
author wishes to emphasize that this 
svstem ot slow pouring is. not his 
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FIG. 13—MOLDING MACHINE COLUMN 
WEIGHING 117 POUNDS. WEIGHT OF 
RUNNER 5 POUNDS SECTION OF 
TRIANGULAR RUNNER INCH 
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FIG. 14 \ VERTICAI RUNNER INCH 
DIAMETER CONNECTED TO TWO 
HORIZONTAI RUNNERS EACH ; 

INCH DIAMETER SERVED ra) 
RUN THIS CASTING WEIGH 
ING 6 POUNDS 
invention; he has no desire to claim 


though in spite of his 


called Mr 


that it is his, 


etforts it otten 1s Ron 


ceray's System. 


An investigation of the slow pouring 


process has disc losed that it 1S partly 
used in many shops, though unsyste 
matically In the Western § Railway 
Works, Mr. Saillot found some cast 
mes made by a similar process to 
that which he had introduced Dut 
ing the Liege exhibition of the French 
and Belgian foundry associations, the 
author discovered in local shops loco 
motive cylinders and many other cast 
ngs were made according to the 
same principles, possibl through 
some knowledge of what Mr: Saillot 
did at Gottevill som years betore 
possibly for some other reasons. Bru 
nelli, years ago, recommended pouring 
through small runners about pencil 
size on. the top ot castings { onse 


quently there is no invention on the 


author’s part, but only an attempt to 
collect data and to find explanations 
for tacts which are of the utmost in 


terest to foundrymen 
.Y mpl s \ 

With this understanding, perhaps it 
will be appropriate to present a_ short 
description of a few samples of cast 
ings which have been made _ success- 
fully by slow pouring and with no 
feeding heads First, the castings 
described in an original article in 
la Fonderie Modern shown in Figs 
12, 13 and 14 

Some trouble 1s experienced trom 
scabbing with the castings shown 
when proper sand is not used for the 
core Similar results are obtained by 








Brunelli runners used on top ot cast 

The top of the core shown in Fig 
14. being heated inside and outside, is 

ble to volve too much gas and 
produce a Wastecl when the core 1S 
not perfectly vented This casting 
How is poured on top with a } nel 
diameter runnet 

lhe author has pointed out the fol 
owing conditions under which cast 
ings can be made without feeding 
head i) where the nature of the 
casting s such that the gating and 
cooling an be arranged so that solid 
fication takes place at the Sam time 
throughout — the casting; (b) where 
there will be no swelling ot the sand, 
o! there is, it will not continue af 


ter pouring 1s completed 


Small runners involve the use oft 
ver hot metal The runners must 
kept filled during the pouring so 
that no air or slag enters the mold 
[he slag always must be kept out ot 
molds if sound castings are expected 
.umerous methods are available to 
obtain th result, if foundrymen only 
ive the question consideration 
Belgian Experiments 
Confirming the results mentioned in 
irious papers Mr. Leonard says that 
low pouring has the additional ad 
ntawe ot ¢ ne more time for the 
to escape He cites interesting 
examples which are confirmed by _ the 
iuthor's practice He also agrees that 


hen riser ire used they must be 
plugged ort covered; otherwise it is 
not unusual to find them contaminated 
with blowholes Belgian friends, es 
pec illy Mr Lamoureux, have re 
marked that their practice differs 
lightly from the author’s sketches in 
that when they use small runners they 
manage to have the reduction tar trom 
the castings and incre sé the S1Z¢ ot 
the runner close to it, to reduce th 
peed of metal entering the mold. 
L] 5 1s quits reasonable. especially 
hen the tream is striking a core or 
1 part of ind It can then cause 
scabbing and t s advisable to tollow 
thi uggestiot 

Fig l and 10 refer to locomotive 


cylinder cast vertically at Cocker 


Works, Seraing, ne Liege, Belgiuw 
It can be seen that the runner 
choked clo to basin and_ that 
afterward tl size of the runners art 
increased Risers e provided to al 
low some ire to n through Chen 
ection is too sma to consider them 
is teeding eads hi practice 1s 
quite common in e Liege district 
nd the discovery is a source of 
great Satistaction to the author 

Among other confirmations of satis 
factory results trom Great Britain th 
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author has received from John Mus 
grave AS Sons, Limited, Bolton, in 
teresting details connected with mold 
ing the cast iron shown in Figs. 5 
6 and 7 It is said that previous to 
adopting this system they wert 
obliged to have a large riser over each 
ot the bosses also one on the bod 
his meant tour risers to be fed and 
ifterward cut off by machine Che 
casting made under the new system 
was broken and found to be absolutely 
solid and without an signs of sink 
ing on. the outsicd Another casting 
made trom a semi-steel mixture with 
35 per cent steel and with the gates 
shghtly enlarged gave the same good 


results Fig 5 shows the casting 
iiter breaking Another casting made 
by the same firm is shown in Fig. 3 
It is a tace-plate coupling, weighing 
112 pounds Che diameter of vertical 
1S inch and that otf the two hor 
izontal runners '%4-1nch It is said that 
previously this casting had to le ted 
to avoid porosity No sign of sink 
ing was tound; broken, it was _ pet 
tectly solid and even jm texture, and 
the machine shop roreman claimed it 
was the cleanest casting he eve! had 
to machine 

While visiting works in Liege and 
icinitvy and noting some interesting 
castings poured in unusual ways. the 
author was struck at Esperance 


l.ongdoz foundry by the appearanc: 
of a heavy roll lying on the floor, on 
which traces of only a Tew small, vel 
thin gates were noticeable. Che cast 
ing weighed about 10 tons and ap- 
parently had no feeding head More 


over, after inquiry, it was ascertained 
that the part of the casting where the 
gates were attached had to be cut 
out and a Satistactory reply could 
not be obtained as to why this part 
was added to the pattern Che author 
was informed that the idea was to 
have more pressure on the casting 
It was more likely, however, that it 
as put there more as a safety factor 
than anything else 


Weight Poured 


he 10 tons of tron were poured 
through & round gates S%-inch diam 
eter Thinking that it would be most 
interesting to nd out whether the 
head was sound, the author asked the 
toundry manager M Varlet, to split 
it tter having cut it, and to send 
hin i photog! iph or the section 
He was good enough, th the per 
mi ion ot S Managing director. M 
Stoultz, not only to do this, but also 
i sacrifice the Casting This casting 
is shown in Figs. 4 and 9 and un 
doubtedly a most remarkable 1ob 
M. Saillot’s attention, as previously 
stated. first was calles to this sub 
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ject by an incident during the pow 
ing of a gunmetal casting It may 
he o! nterest, theretore to concluds 
this paper by recounting how a brass 
tounder, M Fariner, who recently 
visited our toundry and also who had 
read the original articl carried out 
some experiments o1 castings that 
pre OusI\ had given trouble He used 
small vates with complete success 
The first was a plain cvlinder made 
‘ 88-10-2 metal 13 inches outside di 
imeter, 6 inches deep and 1 inch 
thick, weighing 77 pounds It was 
bottom cast, with two 1 xX g-inch 
runners The second was a_ bearing 
casting made in 86-12-2. metal and 
eighed 42 pounds It vas bottom 
cast by two runners of 19/32 x 3/32 
inch Roth castings were ever 
Wa Satistactory 
[ al} | ( 
Many reports of successful exp 


ments have been received Irom ditter 
ent parts oft | urope but the obi 
of this pape was to mention some 
typical Cd Ses vith names ot orks 
SO that the Statements might be 
cepted is author tive No doul t othe 
foundrymen will succeed im 1 
cases it th t | themselves 

The underlying scientific p ples 

( not dealt ith l det ( 
the auth S ot certall t t I 
hypotheses are right Sufhce to s 
tor the present that t S possible 
this method to pour successfully 
vreat nul be ot cast vs that torm« 
have been considered impossible ( 
cast without feeders and to get then 
sounder than those poured with fe 
ing heads 

(Obvious it 1S desi rie that sce! 
tists and practical 1 1 should tr to 
determine causes or ich sul 
vhich Pp ol rly will ( t I the d 
cove oO unt 0 n iaWs 

In conclusion the uthor desires t 
thank Mr Griene! general manag 
ot Cockerill Works: Mr Drovyart su 
perintendent of the foundri Mi 
Stoultz, managing director; and Mr 


Varlet manager, of Esp 
Works, 1 


photographs = and 


Th 


foundr\ 


ongdoz or this 


mm 


ness im supplying 


drawings showing their practice 


iuthor further is indebted to Messt 
lohn Musgrave & Sons, and Mr. I 
\. Bentley, the foundry manager, 
Mr Farin to having experiment 
on ft lines indicated, and tor g¢ g 
permission to use the documents they 
so } dj had rrepares 

The Lamson Co. has consolidated it 
offices and manufacturing division, forn 
erly located in Boston and Lowell Mas 
respectively, with its new plant locat 


N. Y 


at Svracus¢ 


1922 
































































Correcting Flaws in Metal Mixtures 


Problems of the Gray Iron, Malleable and Steel Foundry Discussed 


By H. E. Diller 














Slow Melting Due to Low 
Blast Pressure 


We have a cupola 
The 


lined to 
bottom is 


(/uNesiion 


a 44-inch 


diameter sand 


approximately 6 inches deep at the back, 
tapering to 5 inches at the spout. The 
tuyeres are 5 x 8 inches From 
the top of tuyere to the bottom of the 
charging door is 12 feet. The blower de 


4200 cubic teet ot 
air per minute against a pressure otf ap 
hundred 
bed 


charges 


livers approximately 
pr ximately 6 ounces Twelve 

added on the 
used 


vhich 650 pounds is 


pounds of coke art 


and 180 Pp unds are between 


ot 1600 


p unds ot 


remainder pig iron 


We have tried various ways of charg 
1 the cupe la, but have always aimed to 
ep ir about 30 inches above — the 
The best we can do is to melt 
4 tons in 30 minutes, using a coke ratio 
proximately 4 1/5 » 1. We think 
e ought to melt approximately 8 tons 
hour ind want t ver th coke 

ith 
nsw From _ the information you 
ive we see little that 1s wrong with your 


cupola or melting practice except that 


he blast pressure is t \ However, 
‘ ck ot tat ] ] g the fire 1s 

the cupola betor mu put on the 
blast You should light the kindling in 
rie cupola it leas two hours betore 
the blast is on This warms and dries 


and walls of the cupola, 


better iron and quicker 


melting at the start It is difficult to 


inderstand how you can get the volum« 


air which you say you get using 6 


unces pressure as_ usually pressure 


ould not force through the cupola such 
volume of air. You should check your 
gures by the use of a blast gage on the 


You 


ielting by Increasing the all 


eed pipe would get more rapid 


pressure 
ipproximately 12 ounces. You say you 


re getting a melting 


ratio ol ap 
ximately 4 to 1 This includes 
he hed | 


which rightfully be in- 
uded in th 


Vhe 
] 


ony 


cannot 
melting ratio reason 
that if you melt 

uld he 
, ‘ 


hie Y 1 1 1 
erie calculatine the ved of the 


100 charges 


two 


vour melting mueh 
cupola 
1! you melt Hlowever, 


ne COKE on ei charge shows a ratio 


Satis- 


whether you figure the 


melting time from the time the blast 
is on or from the time the first iron 
melts. You should melt at the rate of 
from 7 to 9 tons an hour, calculating 


from the time the first metal comes from 


the cupola. You might reduce your 
coke by lowering the amount put on the 
bed if iron does not come from the spout 
ten minutes after the blast is on In 
crease in blast pressure would also in- 
crease the melting rate. 


Shrinkage in Iron 


Onuestion—We make sewing-machine 
astings and find that the iron has high 
shrinkage lhe following is the calcu 


laied and the actual composition of 
ne heat in which 5 per cent of steel 
was used 

Composition Calculated Actual 
Silicon 3.26 3.42 
Sulphur 0.097 0.102 
Phosphorus 0.573 ().592 
Manganese 0.68 0.68 
Total carbon ; ae ing 3.02 


ly STC? ‘| he silicon in your finished 
castings should be around 2.50 to 2.75 
per cent The amount of total carbon 


which you report is unusually low for 


cast iron melted in the cupola with only 


5 per cent steel in the mixture, and is 
probably the chief cause of the exces 
sive shrinkagé It may be due to the 
pig iron having an abnormally low pet 
centage of total carbon or to oxidation 
in the cupola, both of which are undesir 
ible The carbon in your iron should 
he close to 3.25 per cent instead of 
iround 3.00 per cent as you report 


Melting Temperatures of 
Cupola Iron 


Question—Please tell us what tempera 


ture is required to melt iron in the 


cupola 

Answer—Iron melts at different tem- 
peratures dépending upon the amount of 
contained init. A 


combined carbon 


white iron will melt as low as 2000 de 


grees Fahr., while an iron with only 
traces of combined carbon will require 
nearly 2300 degrees Fahr. for melting 
In the cupola the iron after being melt 
ed is superheated, passing through the 
hot zone of coke and will come from 


the furnace at 2300 to 2400 degrees Fahr. 


833 


Finds Machining Trouble 


Ouestion—One of our customers 


wants castings of a strong, soit iron 
which will take a good finish and ca 
be machined rapidly, complains that the 
castings we are furnishing him do not 
cut as they should These  castin 
weigh from 5 to 1000 pounds. We uss 
a mixture consisting of half pig iron 
3.0 per cent silicon, and half machinery 
scrap such as looms and parts free from 
wrought iron and_ steel 

Answer—We would know better ho 
to advise you if we had the thickn 
of sectons of your casting ind) = what 
the specific trouble is in machining Ar 


analysis of some castings on which com 
plaint is made would also be of a 
sistance in locating the trouble From 


what you state we judge that the iro 
1s possibly cCoa;rs¢ grained and would 
suggest that you use 10 to 15 per cent 


of steel scrap in place of pig 


your mixture The steel scrap should bx 
added immediately atter the coke ind 
the pig iron put on top ( r tl 

iron scrap last This would close th 
grain of the metal, but with the mixture 
you are using would not harden it ap 
preciabl The casting therefore woul 

give a finer timsh and could be worked 
at a fairl, j 


high Spe 


Breast Jacket Casting 


CJuestto Will you Kill nan tii 
brand of pig iron suitabl makins 
cast-iron breast jackets for lead fur 

] ! 
nace, and also indicate its composition 
The castings must withstand a great heat 


For 


should 


Answe? the casting of which you 
have 


Silicon 


inquired you 


1S to 


per cent; sulphur less than 0.12 per cent 


following analysis 


phosphorus 0.2 to 0.4 per cent; mai 
ganese 0.5 to 0.7 per cent 
The element which it most 


important to get within these limits is 
the silicon, and the other elements ca 
be varied somewhat if necessary You 
should get a pig iron with approximately 
2.25 per cent silicon; below 0.5 per cent 
sulphur; 0.2 to 0.4 per cent phosphe 

0.7 to 0.9 per cent manganess Phe 
Mixture, if cupola iron is used, should 


e made up of approximately 35 p 


cent of your own scrap it 10 to 15 
per cent steel scrap and the remaindet 
pig iron. 





Bill Discusses Pulley Molding — 
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ID 


Car 


you ever sit street 


and attempt to classify 


your fellow passengers by 


their outward appearance? 


Not to make a 


card-catalog 


necessarily complete 
classification, 


the 


index after 
She rl ck 


artist. m 


the manner of late 


Holmes, or our own gifted 


li ed | 


refer to Mr. Carter of happy memory 


the general line say that | 
but just a general sizing up; what | 
the vernacular as 
The 


interesting 


believe is known in 


giving them the once over? per 


formance is only mildly 


if you are alone, but it presents many 


pleasant features if you happen to sit 


with a congenial spirit and thus 


n a position to check up on you 


1 


servations It may be claimed 


this is at best a vulgar form of amus« 


and that a might be 


better 


ment person 


much employed than in com 


menting on. the one’s 


but 


appearance ot 
old 


person 


there is an 
that 


neighbors, saving 


to the effect what a does 


not know never will hurt him. So 


long as the person under observatior 


s not aware of the tact, no harm s 


done. Besides, in all probability, other 


passengers have pasted on. the 


you 
slides of their mental microscopes with 


a view to h you on. the 


h 0k Chis 


gives you an 


ngimng proper 
thought at leas 


br eak 


measure 


consoling 


even and com 


pensates in great for twinges 


ot any remaiming conscience you may 


relics as it were from your 


p mwSCSS 


early di when you were taught wha 


was what this iin 


along 
Usually and | spend the t 


Bill 
] 


of our morning ride down town 


=- 


glancing tl le morn 


paper 
the 


all his attention to 


and dismisses 


flecting 


Ing pages 
with a 0k 

lines, al the nN 

icled 


lhe 


int events chro 


first pare 


M uriello 


document 


rr that had discovered a his- 


ioric proving conclusively 


her her 


had 


Queen 


that one of ancestors, on 


1 
| 
I 


mother’s side been a lady-in 


waiting to Elizabeth, or the 


Sheba, or perhaps the 
off 
off a tin 


Queen ol 


Queen of clubs, bounces his mind 


as readily as hail roof. Oc 


casionally he is fooled by a head line 


that might mean anything 


touch with 
track 


the 


He keeps in fairly close 
the 


familiar 


the activities of race and 


in addition is with names 
athletes 


after the 


of all those sterling young 


who go about the country 


manner of their famous knightly pro- 
through 
knocks—at so 


How ever, 


totvypes seeking advancement 


th medium of hard 


knock. 


pal interest 


much per his princi 


centers around the ex 


ponents of the national 


great game 
nd the manner in which he can quote 
the 


the 


statistics covering batting average 


relative stand 


the 


ol each phaver and 


ing of each team in league is 


nothing short of marvelous Chis is 


his city by adoption, but to hear 
talking 


would 


j 
yn 


im about the local team you 


imagine that in some myster! 


proprietary in 
the 


ous manner he had a 


terest in it and that if team came 


distance, it 


congratulation all 


within pennant winning 


Was a matter tor 


around 


Che other morning, for some rea 


m, our paper boy was not at his ac 


BLEASE 
NoT So 























chow 


bobh« 


Madalayne’s 


ntly had its hair 


etl 


customed position and we had to 


without a and as 


had 


our attention all the way down 


board the car paper 


a result we nothing definite to 
engage 
somewhere 


idle 


not 


There is a 
Satan 
hands. I| 
Satan 


town. rhyme 


about finding work for 
whether or 
the 


point 


don’t know 


should be given all credit 
that 


violently to 


Opinions differ on and | 


am not one uphold par 


tizan views on a subject in which | 


im not particularly interested; but 


whoever, or whatever agency is ré¢ 


given credit 


idle 


been sit 


sponsible, should also be 
for 
had 


minutes 


for finding employment 
We only 


for a 


eyes 
and tongues. 


quietly few when 
directed my 
the 

His face and figure were familiar 
the that he 


same 


ting 
Bill 
sitting on 


attention to a man 


opposite side of the 
car. 
fact rides 
the 


carried a 


from usually 
down in 


He 


in a plain 


car every morning 
dressed 


did 


cap 


lunch box, was 


suit in which the 


the 


coat 


not match pants, wore a 


pulled well forward, a pair of glasses, 
faded neck tie the 
old shirt, 


moustache, 


and a under turn 
His 
sprinkled 


with gray, would seem to indicate that 


down collar of an blue 


hair and huge 
somewhere between 40 and 50 
fact that he had 
two days led 
that he 


he was 


ind the not shaved 


for at least me to be 


heve worked at some job 


where personal appearance was not a 


serious factor. 


said Bil 


consider 


“Ladies and gentlemen,” 


to me, confidentially, “let us 


rr a moment the interesting specime: 


humanity who has so considet 


ately—if not unconsciously 
consented to an examinatior 
to determine his position a 
a member of 


ity He 


every 


Our commu! 


takes the same « 


morning, therefore 


Is a man of orderly habits 


and probably has work: 


tor the firm for 
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I Same mal 


faitht 


of those 
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masters’ in- 


His 


would 


retainers who put their 
hands 
be 


worked in a foundry or 


terests above their own. 


are fairly clean which not 


case if he 
the 
dustries. I 


he is 


working in- 
that 


allied iron 


think 


assistant 


iny o! 


you will find 


an foreman in a sash 
conclusion iS 
the 
moustache. | 


the 


and door tactory Phis 


further strengthened by domiunat- 


ing nose and ferocious 
foreman 
that he 


white collar 


should set him down as 
not tor the tact 


it were 
wears no white, or near 


lacks a 


cigar-flickering, 


also he diamond ring on 


fourth or 


finger 
that 


left hand. You will notice 


the 
keeps 


bo 


his eyes straight ahead and 


interest in the hts 


he 


conclusive 


takes 
To 


nce 


through which my 


p isses 


mind that is evide that 


and lived his hfe 


If 


he would 


1¢ Was born 


town he was a 
look out 
lly, ir it \ only to ver 


ition You could 


the 


Stranger or 


this 


alien occasion 


ty his 


pos blind fold 


car in the 


t off at 


bird, lead him to morn- 


he would ge the right 


ng and 


top without removing the bandage 


his eyes, without 
to the 


of the street 


rom paying any at- 


tention conductor’s translation 


and without ask 


names 


ng any ot his fellow passengers a 
” 


que stion 


are right | 


“T 


my 


“Perhaps you said, 


been mistaken so often in 


have 
impression 
to 
mind te 


like an 


should not 


tirst of people that | should 


hesitate However, 
looks 
and | 


surprised to learn 


offer an opimion 


don’t lling you that he 


to me ex-bartender 
be at all 
hat he now is simply marking time 
man 


the 


school janitor or a baggage 


waiting for 
Constitution 

repealed do | 
? Neither the 
man, and probably never will come to 
the 
use of speculating on the subject If 
not looking I! 
should engage him in conversation and 


amendment to the 


Anyway, what 


are of us knows 


one 


know him and therefore what's 


le was so grouchy 
1ave the pleasure of proving that you 
ire mistaken every count.” 
Bill admitted that 


ticularly interested in 


on 


he was not par 


the man’s an- 
future 
fit to 


drawn 


ecedents, present or status; 


but since I had 


he inferences 


seen 
had 
outward appearance, 
to the 
impartial test. 


question 


he from the 


an’s he was 


question to a 


He 


down 


inded submit 


and proposed 


ur 


go and_ sit with 


over 


stranger and, he said, “throw 


as 


few leading into him.” | 
not the 
because I felt it was going too 
the man did 
not look like a person who was fond 


f talking. 


questions 


was enthusiastic over idea, 


part! 
nortly because 


tar and 


However, we shifted seats 


THE FOUNDRY 


ind Bill fired the opening gun by 
that 
and 


marking 
the 


we were strangers 


city would feel indebted 


would direct how 
hall 
e business to 
mayor, 

You 


friend 


friend 
the 


our 


ind 


’ 


us 


city where we had a 


transact with the 


should have seen 


brighten up. Instead 


835 


At the 


chamber 


to him, 
he was a kind 


present time 


appeal 


of a maid 


in 


a’ bird store where they s 


chickens, household 


kinds, 


much 


pets 
He 
iob 1 


and seeds 
for the 


probably world 
When we finally broke away 
i Wi 


still going strong had 
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FIG. 1—PATTERN WITH 
ATTACHED FIG. 3 
LAGGING 


LAGGING 
PATTERN 

REMOVED 

LIFTED 


IN 


INSIDE 
FIG, 5--R 


Bill's 


Was 


found 
garrulous 

Bill's 
all 


meets.” 


to use expression—wes 


that 


individuals 


he one ot those 


who—to again quots 
he 
He 
few 


all 


town 


mortem statement 
to every 


had 


and 


post “spills 
he 


the 


has person 


only lived in city a 


months before that had 
life 
where 


spent 


in a small down state 


had 
at 


his 


he 


worked as a_ general 
all kinds odd 
He had a chance to go into a planing 


mill at one time, but the work did not 


ot jobs. 


utility man 


PLACE 
REMOVED 

AND 
E 


FIG, 2—LIFTING AND COVER 
AND CHEEK RAMMED 
OUTSIDE READY TO 
ASSEMBLED MOLD 


PLATE 
FIG. 4 
BI 


to discuss the leay the 


but 
night I 


subject alter Ing 


the way hom« 
sal] 


of 


car, on agal 


met and suggeste 


he select one our tcllow passengers 
for analysis. 

best 
but I 
cuckoo 


prize 


“T'll 
mistakes 


said he, tell you Che 


make 


willing to 


of us Sone times, 


am admit that the 


this morning certainly was a 
There 
the 


mentioned, 


something 
the little 
was not 


package. was 


about name of 


but it 


familiar 


town he 








afternoon that the connec 


Many 


intil this 


yn registered years ago in 


i Eastern foundry I knew a man 
who hailed originally trom the same 
plac I don’t know where he learned 
the trade, but he most assuredly was 


a skillful lad with the tools and turned 
out some beautiful castings He was 
in old man when I knew him, or at 
east he appeared old to me at that 
time Ithough I suppose Ye). yack 
it it now he wa 1iot over y. Ag 
itt ‘ y relative and whe ’ 
pers s at least twice your age ( 
considered old I was doubled up 
him occasiona and ad n 
ypportunity to handle jobs that oth 
se would not have been entrusted 
to i ung fellow He was equal] 


imiliar with green sand sand or 


am and was one of the comparative 


few really good all around molders 
has beet my pieasure to know 
Whenever an order was received tot 
\ job uit ¢ the 0 d ity id lack 
sually Vas elected to make t He 
yreterre rk L110 i d JUSTICE 


admitted 
) the DOVS Oo! young men 


wishes 


that respect Not a man ever was 
reard ) i ( tnires rous v cheers 
vher notified to assist the old fellow 
ind | have know > @ instances where 
some of these sterling voung athletes 
deliberately remained away from. the 
shop tor a day atter they had been 


the 


were expecte d to 


otified preceding day that 


on 


th 


they double up wit! 


hero on the morrow He was a 
trankly 
called 


had 


his Own ability 


our 
man of tew words with a 
expressed contempt for what he 


wind js and ow addiiion — he 


supreme confidence in 


ind an autocratic aversion to interfer 


ence, suggestion, or what he consid 
ered, idle questions from any person 
sent to assist him. 

‘Fortunately I was young in those 


days and «aiodent in th presence oft 
my elders and what may seem more 
remarkable, I had = sense enough to 


know that I was being given an 


Op- 
master 


associati 


portunity of ng with a 


kept my 


wick 


mouth shut, my 


open and did Cx 


Her HELP : a 
MY waTcH _—  — —_ 
fn 


Cy) 7 CE gnenee 





\ re a a i. 
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actly as I was told—no more, no 


got 
short 


and as a consequence we 


famously In fact im a 
overed that instead oO! b 


l t 


time I dis¢ 


] } 
had cen 


grouc h, as I 





ing a 
believe, the old boy was an exceed 
gly likable character n a somewha 
reserved mannet When he had sat 
sfied himself that I really was a cd 
ciple ( est seek re tne ont he 
awed ut wonde 1 ind seemed 
t t 1 certa amou! pieasul! 
nmunicating some ot the 
( I po ts of th he « l t 
ve : w rie I 1 t ccasiona 
ssu 1 the 1 r ) teacne! [ Cal | 
) ppre¢ ty litte ce retwer 
mg m D ind recep 
t ‘ nind a d t those t b ked 
\ ing dumb bel 5, who t k that 
the nanner which they spend the 
ght the only objec fi their earthly 
existe ce Howse ve \ it | rad 
Nn d tall v ) t this ma was 
t he was the first molder I eve 
saw making a pulley” severa ches 
smaller diameter tha iT patte 
| Ca es le idit g ip to the cus 
tomer sisting on having a pulley ot 
this irticular diamete vere nt 
esting s I learned afterward, but as 
hat informatio is no direct bearing 
) the point at Ssut is our legal 
friends say we sha it enter t upon 
the ecord Phe ly cature that 
really matters is that the only patt 
we had near the size was 2 inches 
too large diameter lo my mind 
the cheapest ind best way to have 
made the mold casting would have 
been to sweep it up and form the 
arms in dry sand cores However, 
my Opinion was not asked and besides 


it Is quite probable that some good 
ind sufficient reason, of which I was 
ot aware, influenced the old man to 
choose the method he did The only 
patternmaking expense attached to the 


job was that involved in preparing 


lagging strips 


gth by 1 inch 


a sufficient number of 


12 inches In ler 


around 


square, 
| 


face of the 


‘The pulley pattern consisting of 
he usual iron rim and set of wood 
irms 1veld temporarily in place by 
P 4 
i, 
(ENB) 
| “oo 
line 
= 
ww 
’ 
>, i 4 


: Me 
> we . : ~“ en, wh 
\ f. 
\ 
\ wv 
= £. “wh 
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inserted tl 


sp ke s 


rim, was jJeveled on the floor and 
sand was rammed inside the rim and 
under the arms. A parting was mad 
in the usual manner and a Mlhifting 
crab set in between the arms Che 
remainder of the space vbov th 
irms ind nside the T l Was Yramn d 
full of sand and the the covering 
piat was bedded d \ d the bolts 
itt iched to th ( il) \ Ss WW l l 
tight The rn patt S ipped 
ill around with a et | 
ufter the spikes ding irms id 
been em ved, tne s draw 

} g tine iT S ) ( ( ( 

Cl ) the mo l i d the ivy i’ 
lad surrounding tl od f sand 
rming the int Yr e mold \ 
single strand WIT vas ound 
round the lagging cl ( ( 
to preven I } | ( S t 
sh rwed a t¢ di ( t i iy 
falling dow: This wire was removed 
ite! ilter a Sumci t qua 
sand was rammed the cheek t 
hold the iwging 11 

\ flat par gy was di ill a u 

the outside t th ym ot the 
lagging strips and on this surtac 
wooden cheek provided with — cor 
pieces and chucks was placed (uag 
gers were set all around with the 
toes pointing toward th patter ind 


the Nn the cheek was 

ind rammed to the top where tl 
sand was struck off flusl vith t 
top of the lagging strips Che strips 
were drawn one at a time, with a 
pair of pincers instead of the wood 
screws usually employed. The speed 
with which they were pulled mor 
than compensating for the time afte1 


ward employed in patching the cay 


ties left around the top of the rim by 
the nose of the pincers The cran 
was hooked onto the covering plat 
and the body of sand above the arms 
was lifted out and set down while 


mold 


Was 


was being 
lifted on 


shicke d al d 


the remainder of the 
cheek 


the 


finished. The 


and the face of mold 


after the arms had been blacked and 
the center core set. the mold was r¢ 
assembled and poured 

The method outlined ts only 


C) [> 


4/7 /7 Now WALK 
‘2. Back Six 
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emergency measure, but it may be ap 


plied in whole, or in an adapted form 


to many problems of the same gen- 
eral character I have used it since 
that time in making a pulley from an 
old casting in which, of course, the 
im and arms were a unit That job 
involved lifting the body o sand 
above the irms twice but i gen 
eral manner the process was the sam 


THE FOUNDRY 


here-in outlined. Taking 


as 
in all pulleys present some interesting 
problems.” 

I ventured the opinion that a man 
who could read his fellow passengers 
at a glances should not experiency any 
trouble in solving any problem liabl 
to arise in the foundry Keen observa 
tion is all that is required 

\ 1 talk ke itside S | 


them all 
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Bill ‘Problems arise idry 
every day that would x the com 
bined mental esources Solomon 
the Angel Gabriel and t ‘ W ise 
Men from the East. You C1 ive 
irgottret! the CoO 1eé< ( \ 1 he 
tern Lal is appl l ) ind 
the _aonne ld as ' yvallad 
‘WI makes the 
Oh! What makes th wild 


Determine Sulphur by Evolution Method 


HE evolution method for de- 
termming sulphur in iron and 
steel has it Ov particular 
sphere of usefulness, even though 
it vields values which are i trifle wel 
tt th ( obtain | b the more ted Is 
metric procedure Howey the ( 
\ be occasion = tt dispute 11 th 
nalyst will embody the capt l 
i 5 f nis eport 
P carhe stecis ene! Id cor 
‘ lant results which are dependable 1 
routine k. The products of the blast 
! ce nd cup i £ percentages 
hich reliabk le purposes 
ugh duplicat ( ot i 
s give values whi 1 clos 
ivreement This ma | duc mn 
measure to segregation i metal, o1 
t causes which are beyond th 1m- 
mediate control of the analyst In any 
event, the evolution method has found 


1 permanent place in the laboratory im 


smuch as it is indispensable in_ the 
I tine analvsis ot 1ron and steel pro 
d cts 
, , 
The sulphur in terrous metals exists 
either as manganese sulphide or as iron 


sulphide, generally as the former if the 


metal contains its proper allotment of 


The 


hydrochloric 


manganese sample drillings are 


reated with acid and an 


evolution of hydrogen sulphide ensues 
MnS+2HCE=MnCl,+H,S 
The gas 1s converted to a metallic sul- 
phide by conducting it through a suitabl 


ihsorbent 
H,S+2NaQH=Na,.S+2H,O 


The sulphide is subsequently dissolved 


the aid of hydrochloric acid which 
un releases the hydrogen sulphide in 
suitable vehicle for titration. The 
vdrogen sulphide is titrated with a 


tandard solution of iodine, in accordance 


vith the following reaction 
H,.S+2I=—2HI-+S5S 
In routine analysis, evolution sulphur 
leterminations are operated in any cor 
venient number, usually in multiples of 
two ofr three depending upon the S1Z¢ 
V.E. 8 n, is metallurgist 


BY V. E. HILLMAN 


of the laboratory The accompanying 
llustrates a n equipment which i 
! t. compact and easy to manipulate 
Three grams of drillings are weighed 
and imtroduced into a d OO cubs 
centimete erlenmeye flask \ tight fittine 
rubber st pm equipped vith i thist! 
~~... 
2 | 
| 
| 
= 
APPARATUS FOR DETERMINING SUI 
tube and an exit tube ts inserted into the 
mouth of the flask. The generator is placed 
on the stove, coincident with the immersion 
ot thres quarters of the delivery tubs 
to 90 cubic centimeters of absorption 
solutior Seventy ve cubic centimeters ot 
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R BY THE EVOLUTION METHOD 
metal lal to respond etrectiy \ to il 
cid I lesser treneth However the 
ise of concentrated acid, cau Ss a coprous 

oth to form in the generator thereby 
end g it more difhcult to determine 
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acid comes mn Con- 


When 


the 


the 
llings, 


complete 


tact with dri an evolution ot 


sulphide ensues 


the 


hydrogen and hydrogen 
rhe 


gen 


hydroget free while hydro- 


Poes 


ulphide is entrapped by the absorb 


The acid y which pass through 


pors 


d come in. contact 


absor pent 


ris¢ 


Ches« 


vive 


mium chloride tum 


conseque}l 


until 


am which ener: 


hydre sulphid 
Prol 
oided 


alkalinity 


ong 


aA\ 
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apparatus 


off th 


determination starte 


in the titrating 
hydroc hlor 1¢ 
part oi 

rod unt 
Avoid an acid 


blue color 
obtained 
and mal 


| 
conora 


irance 


prio appt 


Plain 


pass directly 


1 determinations 


ster 


vater white 


blue color 


Knowing the iodine 


nd the cubic centi 


number of 


f iodine required to produce the 


point, the calculation of the sulphur 


the unknown sample ts 


the 


percentage 


determined Inserting necessary 
equation : 


sulphur in sample 


ntimeters of iodine x factor 


« 100 
eight of steel sample 


le starch used indicator 
the 
add 


solution just prior to titration 


1S as an 


rmine end Some 


pom 


laboratori the indicator to th 


| low cver, 


equally te results are obtained by 


accul 


mixing the irch tution with the 


latter made 


12 


absorbent at tl nine the 1s 


To make oluti tir grams ot 


Lintner 50 cube 


centimeter old water into a smooth 


emulsio : 1 ! accordingly 


to Lintner the rdinary 


starch in that 1s 


purified potato starch 
whereby it ts 


the property 


treated 
ind loses 


and = specially 


rendered soluble ot 
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] 


gelatini 
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starch to 
hot 
| he 


ot 


id the paste 


ters ot water and 


minutes. indicator 


from flocks insolubl 


are used tor en- 


hydrogen sulphide 


possess any distinct 


S Save trom 


a. 29 


availabi ty 
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completely 
ntrated si 
id the presence 

o dilu 


lution prior t 


] 
i i 


store 
susceptible ti 


when kept under idea 


or sequently trequent 
llowed 
u ed tor 

Sol 


lution idardized 


it is compounded, gives 


radically different factor 24 hours late: 


a 


or 


time 


properly 


at creases 


prepared solution, — the 


only slightly from time 


methods yoru 


Cine 


are In 


iodine solution 
or from a 
has been 
gravimetric 

titrating” 


j 
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sample is subjected to the 


incident to an evolution sulphur 


‘| he 


1s 


termination calculation ot 


iodine = tactor dependent 


the 


upon 


Ot sample and the 


centimeters iodine used 


ot 
principle of standardization 
arsenious 
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Study Core Oven Heat Loss--I 


Extensive Tests Made on Two Electrically Heated and One Oil Fired Core 
Oven—Results Analyzed To Determine Efficiency of the 
Ovens and Relative Heating Costs 




























BY C. F. MAYER 








HE question often arises, when foundry and core room practice, has done wall losses vary as_ th irface exposed 
core or mold drying ovens are a great deal to agitate investigation, and 1, the coefhcrent of heat transmissio1 
discussed, as to what type of in consequence the more familiar oven and the temperature differenc (t,—t 
oven will perform its duties in equipments are also certain to receiv for a given time 
meeting certain conditions most satisfac more consideration h | 
torily and most economically. To meet lt was our good fortune to have avail rhe total heating HiT of an oven. thet 
these queries intelligently considerable ble 1 cm | hae ‘ le ee eli 
ot 1K i 5 . able unde 1 Wo ing on ms Ss the summation <— o ‘ P absorp 
, wi I actual vorKking conditio1 imma i | 
study and first hand observations are two electric ovens, of different manufa tion and transmissior 
essential, the results of which are valuable ture and one oil fuel oven Owing to }it > Od 
' , 
nly insofaras they represent fundamental their similarity in size and production Where ( z t , . 
. 
principles rather than a host of data. requirements these ovens presented ex jects heatec 
P ly ) ] o } { 
However, a volume of data of any cellent material for investigation The k=> heat losses (wa sses) 
1 . 
sort. tft vr to j th <io or os 
‘ tending illuminate the design or data and opinions offered are taken from Fine cuttin 0) dae be dicted inte Sens 
' en _ — | . j 
operation Of OV equipment, has always investigations covering a p riod of more distinct grouy imel ‘ ; the ma 
— seacoast Saane Ithougl ; 7 
eC CONSPICUOUSTY absent aithougn a ' ' 
. oe \ than a yea terial baked, heating the « ince (or 
comparatively small number of _ tests , , 
: We have been inclined to use a_ hit helves heating t | heating 
nave ecn carricad on Most of thes | 11 
ir miss theory in guessing oven capacity the w ul oven « pl t 
investigations seem to have been made ‘ie 
etther through ignorance « careless [The last item may b nitial 
with electric ven equipment Great : 
' ' mndifterence This is 1 Most important permanent ibsorpt ° | heat 1 
nphasis Was always ud on tl amount 1 { +] , ' , ’ 
. . in requently COSTIN source ot crror finally O1Vel uD < radiat . 1 < } 
f material baked, and little stress given I ; : , - 3s foum Phe 
; Nevertmg to tundamentals. we are aware transmission losses i ma considered 
the reasons tor attaining the esults . P : , 
‘ ; that during the process of heating the ais_ the total losses throu the walls 
he appearance the clectric ovens , ee Se a 
| he * ’ sorbed hy the object is dependent ind floor other indeterminabls le ik ive 
a comparatively recent innovation t eee 
nthe weight Ii speci heat ( and ilso must hye included here 
Paper pres eeting temperature rise (t,—1?,), 0 formulatively 
Amer Four : t Rochester O=Wwxcx +7 dite > ab " 
\ \ l $ the O} ibs ed ir nt t ‘ 
Body & Blower ¢ ( Likewise ve know that the aggregate d test 
——— -—-- -_— ——— —___ ~ f — —- —_——__— - 
| Damper t ] 
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ARRANGEMENT OF OVEN ©€, USING OIL FUEL FOR HEATING 






It is essential that the various values actual practice The necessity of the 





governing the preceding poimts be pretty fundamental theory will be clearly lus 





closely approximated to arrive at correct — trated. 










results in estimating heating capacity. Figs. 1, 2 and 3 illustrate the general 

The results could be made exceedingly irrangement of various ovens and test 
close in experimental work where test ing equipment. The illustrations give a 
boxes are used. However, our problem clear conception of the oven installation, 
differs materially in that we had widely ind of the other important features. 
varying conditions and application to Oven 4 was constructed of light sheet 
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metal walls separated by two inches of 
asbestos insulation. The design is in 
dicated in Fig. 1. 

An exhaust fan was connected to 


flues, extending down the sides of th 


oven. The construction was such as t 
allow the return air to pass over tl 
floor heating units. Dampers were pro 


vided for at 4, C and PD. Damper 4 
acted as a by-pass so that the air could 
either be exhausted or recirculated 
Damper C controlled a fresh air let 
Damper J) functioned merely as a_ se 
ondary damper. Damper 4 was operated 
by means of a series of levers and rod 
at the oven front. By means of various 
notches, used as indicators for varying 
damper openings, the flow of air was 
fairly well controlled as desired. Th 
hood functioned to remove such gases as 
might escape around the doors 

The heating equipment was of approx! 
mately 86-kilowatt capacity, with — the 
units arranged as in the sketch, Fig. 1 
The control consisted of one 100-kilowatt 
automatic control panel operated in con- 
junction with a thermostat and_ relay, 
440-volt, 3-phase, 60-cycle current being 
used. The floors were constructed of 
I-beams and concrete (mezzanine floor) 
as indicated in Fig. 1. 

Oven B was constructed of light sheet 
metal walls, separated by 4 inches of 
block, consisting of diatomaceous earth 


In general the other arrangements wer¢ 


similar to those in oven A. The heating 
units however, were arranged = mort 
evenly and with better effect. The capac 


ity was equal to that of oven A. 

Oven C was constructed of the same 
material as oven A. Excepting for the 
heating equipment the arrangement of 
oven C was also similar to oven A. In 
stead of electric heat, this oven was 
provided with a firebrick combustion 
chamber on each side of the oven, to- 
gether with a 3/4-inch high-pressure oil 
burner for each chamber. Owing to 
the space occupied by the combustion 
chamber the oven size was somewhat 
greater than that of either oven 4 or B 
Figs. 1, 2 and 3 illustrate the various 


test instruments used, including _ pito! 
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tubes, thermometers and potentiometer 
During the tests other instruments, such 
is anemometcrs, orsat apparatus, etc 
were used with varying grades of suc- 
cess. The equipment of greatest advan- 


oil measuring 


tage included thermometers, 

juipment and watt-hour meters. The 
results given are based principally on 
the use of these instruments 





The points most carefully investigated 


mav be numbered as follows 


(including leakage 


' 
Losses 


Radiation 
ventilation ) 





Ventilation losses and observations 
Heating req ts 

Comparative qualities of ovens. 
*The potentiometer leads were care- 
fully located at various points in_ the 
ven to obtain a fair average inner 
temperature value One lead also was 
located in the exhaust flue to obtain the 
emperature of the exhausting air. <A 
lead was fastened as closely as Pp ssible 
to the inner metal surtac precaution 
in the form of a thin sheet of mica 
heing taken to prevent short circuiting 
the potentiometer leads Directly under 


the oven and fastened to the concrete a 
similar arrangement was made. 

With the exception of the necessary 

ernal oven equipment the oven was 
tested with no load inside. The tem- 
perature was allowed to build up to the 
lesired degree to be maintained, and 
the thermostat was then adjusted to 
maintain an average temperature as _ re- 
juired. Some little time elapses before 


complete absorption takes place and the 


reaches equilibrium, as is evidenced 


ven 

the curves, Figs. 7 and 8 

Since the determination of the radia- 
tion losses is influenced by any possible 
heat loss through air leakage, every 
probable source of leakage must. be 
sought out and eliminated within practic 
ible limits 

For some time, the records were noted 

tabular form. After the work seemed 
to be progressing favorably it was de 
ided to discard the tabular forms and 
the data were directly transformed into 
urves This procedure allowed for ex 
ellent comparison of two ovens in 
imultaneous operation, as well as to in- 
licate graphically the occurrences as the 
ests advanced 

By carefully examining Figs. 7 and 8, 
ich successive step may be traced. The 
rrent was started at a convenient time 


th the ove t om temperature 
veragit ibout 65 degrees Fahr.). In 
ch case the uniformity of temperature 
€ is conspicuous and the time interval 
tween th final temperature of 400 
egrees (angle type thermometer) and 
he imuitial over temperature, 65 degrees. 
roved always to be nearly the same 
Che verage time consumed was 26.7 
utes tor oven 4A with a 2-inch wall 
i r gs r t < r 
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FIG. 5—INSIDE OF OVEN AT THE LEFT SHOWING ARRANGEMENT OF THERMO 
COUPLES—PYROMETER INSTRUMENT AT THE RIGHT? 
the average power consumption amounted watts, in the third 30 minutes only 13.9 


to 45.7 kilowatts. 

On the other hand oven B with a 
4-inch wall required an average time of 
28 minutes and an average power con- 
sumption of 47.9 kilowatts. 

These comparative results are interest- 


ing, since the facts are so consistent, and 


indicate that the thicker walls absorbed 
a greater amount of heat initially than 
the lighter walled oven. 

Continued inspection atter the’ 400 
degree temperature was reached showed 
that with all dampers closed, fan off, 
considerable power and time were con 
sumed before the point of equilibrium 


was approached. 
the 
kilo- 


oven A in 


17.3 


Referring to Fig. 7, 


second 31 minutes consumed 








MEASURING EQUIPMENT 


rHE 


RI 


kilowatts and so on until 12.9 kilowatts 


was reached. The correct iverage loss 

was about 12.6 kilowatts radiation loss in 

30 minutes or 25.2 kilowatts per hour. 
The power consumption for oven B 


400-degree 
indicating 


took a decided drop after the 


temperature was reached over 


the second 30 minutes a smaller loss than 


occurred over the corresponding interval 
for oven B,. This fact would indicate 
in the case of the thicker wall that the 
rapidity, with which the absorption 


equilibrium, was greater than 


the 


reached 
that of 
the 


2-inch, which together with 
ulted in a 


The 


averaged 21 


lower radiation rate, re 


smaller current radia- 
the 4-inch wall 


kilowatts per hour in these in 


consumption 
tion loss for 


vestigations, 





AT THE LEFT 
HT 


Oll FIRED OVEN AT 
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ABOVE—AND FIG. 8—AT THE RIGHT—CURVES SHOW 
ING RADIATION LOSSES OF OVENS A AND B 


ovens of the size tested that 


Thus the transmission efficiency of the the difference between an ideal insula- ever, with 
4-inch wall and the 2-inch wall compare tion test as the writer found it and that difficulty is encountered 
21.0 htained in actual practice. There is’ less than 430 degrees Fahr. are adopted 


if temperatures 


This would in- ample evidence that it would be difficult as the best temperatures 
to obtain the ideal results in_ practice According to Fig. 9 about 53 minut 
used under results obtamed in regard t ire required to reach 450 degrees Fahr 
However, by comparing Figs. 9 and 10 





it may be noted that the initial heating 
Table I variable. This is readily comprehended 


Heat Losses in Three Ovens due to the fact that the burner operati 


B fluctuates constantly during 
ike war 


()f course, 


Similar] 
would b 


} -] , 1 
LICK pressure 











conditions 


approximately 
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minimum, indicated in 


11. 


It often is presumed that by 


as 


recircula 


tion, heat is converted, whereas from in- 
spection, it is observed that with the 
fan on and main damper in notch No. 


6 (recirculating) in the case of the 
oven 4 a difference of 33.4 and 25.2, or 
8.2 kilowatts is lost in addition to the 


loss. This figure is extremely 


radiation 


high as compared with that for oven B, 
would that 


source of heat loss through leakage which 


and indicate there was a 


was not remedied in this case. If it were 


practically possible to avoid all usual 


sources of leakage no appreciable saving 


in heat would be possible by recirculation. 


Where leakages are presented a_ fan 
merely is transformed into a blower and 
the tendency of stirring up the air is to 
move the warm air to colder regions 

Similar trials were made with the oil 
Urninig Oven, show ng i Figs 12, 13 and 
Fable l These trials indicated that a 


Time 2:00 4:00 


+ 


O// Gauge 
REAM/79. 


8 


& 
\ 
$ 
NS 


Jem, 
8 


\ 


FIG, 12—OPERATION 
ral dratt condition proved = most 
momical in fuel consumption The 
jount of air passing through the vent 

upes Was too small to be recorded. It 
iy be noted that the recirculation 
thod allowed an appreciable amount of 
flow and resulted in a rather great 
consumption as compared with the 


ral drait result The temperature 
intamed in the case of the oil burning 
approximately 430 degrees 


called to the resulting 


nption conditions of ovens 1 B 
( when the minimum amounts of 
t ire prevailing at approximat 


Fig. 1 - — 7 ae 
v ~ $44 6 
; y 2.4 i4 
Pig l 
‘ | 19 
54 i4 a 
I 
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Hydraulic Cylinder Is. 
Coarse Grained 





Question: Recently we cast a hydraulic 
cylinder 6-inch bore, 2%-inch_ thickness 
of metal. We also cast a solid ram 
4 feet long. 10 inches in diameter with 
1 head 2 feet in diameter. The cyl 
inder was cast horizontally and the ram 
was cast vertically, both in dry sand 
molds. The cylinder weighed about 2800 


pounds and the ram about 700 pounds 
The castings were poured from a mix- 
ture made up of 60 per cent hematite 
pig iron Nos. 1, 2 and 3 as they are 
graded in this district and 40 per cent 


hydraulic cylinder scrap. These cylinders 


were made during the war period and 
used for shell making. From this mix 
ture (| anticipated a_ silicom content of 


approximately 1.50 per cent. When the 


castings were machined the grain showed 
up little coarse except in patches where 
appeared quite close and_= shiny \t 


i 


DATA ON OVEN ¢ } ADDITIONAIT 


pressure but this was remedied by tap 

ping. Kindly give us your opinion o 

the probable cause of the troublk 
Inswer from the fact that the gram 


casting leake | 


t is apparent that the 


silicon content of your iron is too high 
60 pet 


cent pig i und 40 per cent hydraulic 
viinder scrap should shave produced a 
hydraul cylinder having the same gen 
e! charact« stics as th scrap ¢ ting 
ind since they id been 1 successt 
peration you e jus d in assuman 
la tiv ew t y \W ld Sat 
factory H ve i the light ot your 
CXPericence c Y ld be udvisable to 1 

set pI Ms f your mixtu 

1 use 40 4 ‘ t ig iron and O60 
per cent scrap \ do not \ 
! ' tee nd \ do not kn 

ether ¢ ot mu are famihar wit 
its 1S¢ With 40 pe nt matit 
pig oO 4) t 1 ma ner 
crap ind 20 T nt teel sc ip melted 


S43 
exceedingly ho with ke you 
should get a cylinder casy to machn 
and yet one in which the grain would 
polish like silver silicon cont 
for a cylinder having a .- mch wall 
need not exceed 1.50 per cent with th 
other elements approximately as follows 

Uphur 0.10 per cent; phosphorus 0.00 
per cent; manganese 0.90 per cent Phe 
manganese content may be raised either 
by charging ferromanganes nm the 1 
pola in lump form or by addimg it to 
i «6stream Of tron trom the spout in 


pulverized form 


Suitable Fan for Cupola 


Question: We are installing a_ small 


cupola, 28 inches inside the lining, five 
tuyeres, 444 x 9 inches, and would appre 
ciate mtormation in connect with the 
lan The Size, speed, it delivery and 
horsepower required 

Inswer The different manutfacturers 
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of cupola blowers and fans have not 
adopted an arbitrary set of numbers to 


1 


designate the fan capacity in cubic teet 
of air delivered per minut Thus a No 
6 fan m one manutacturer’s catalog would 
have reference to a blower ipal e of de 
livering 1400 cubic feet of air per min 
ute while running at 4000 revolutions and 


a similar number in a_ second catalog 


might refer to a fan with only half that 
capacity \ 28-inch cupola operating 
under favorable conditions has a melting 
capacity of approximately 3 tons of tron 
per hour Each ton of iron melted re 
quires 30,000 cubic feet of air, or a 


total of 105,000 cubic feet. Your pri 


lem, theretore, resolves itself into secur 
ng a capable of delivering 105,000 
cubic feet of air per hour, or 105,00 

60 1750 cubic feet per mu \Mianu- 
facturers of blowing equipment, whost 
address may be found the advertising 
pages ol Tue Founpry, have | these de- 


tails worked out and tabulated and will 
be glad to supply any necessary informa 


request 














Protecting Workmen's Eyes 


Prevention of Accidents in the Foundry, Mill and Metal Working Plants 
with Special Reference To the Field of Eye Protection 
and Safe Clothing Are Discussed 


BY BUELL W. NUTT 


F ALL the nonfatal accidents to withstand heavy blows without break- ter grade goggles never obscure vision 


which occur, eye accidents are ing. Two general types of lenses are and will neither add to, or detract from 


mong the most numerous and used for chipping and grinding goggles; a man’s vision—the chances are that the 






most costly of all. It is es- one an optical glass which is ground, man who makes this complaint has de 
timated that at least 20 per cent of all polished and especially annealed which  tective eyesight. A man who has poor 
these nonfatal accidents are eye acci- makes it a great deal stronger than vision is not always a safe man to hav 
dents, and that of the eye = acctents ordinary glass, and the second type a around a plant, neither is he efficient. 





probably 28 per cent result in the less lens constructed to two separate sheets Eye strain produces fatigue, dizziness 








f one eye and 10 per cent in the loss of glass between which a sheet of cel- headaches ,and causes a slowing up of 





of both eves, while many of these ac luloid is placed, the three being welded the worker, as he cannot see his w-rk 
] 





esser 0 together into one solid lens. A lens’ properly. It also results in a drain of 





cidents impair the vision to a 





ereater degree, cause a great deal of of this character even when cracked by nervous energy with the result that th 




















uffering, result in much lost time, and a heavy blow will not separate. There- functions of other parts of the borly 
are a very great expense to the employer, tore, 1 workmen are provided with gog- must suffer in consequence, and ther 
and often to the community The sad gles of a standard make, they may be by lower the vitality and _ efficiency 
part of all this is that eye accidents, assured that they will have no trouble After the age of 35 to 40 vear the 
of all accidents, are probably the easiest from broken glass being driven into the near-point vision begins to dim, and wh 
to urevent. and it is conservatively es eve with the resultant loss of vision. this has started the only wav to over- 
timited that at least 95 per cent oi , ee ae ; come it is to have lenses fitted. whicl 
them can be eliminated by the use 1 bi al ne in a sense, restores the vision ft + 
proper goggles, « by the use of vi Second, we have the complaint of former keenness. In _ thos« below 
rious type ot mas hoods ind = In discomtort, and in the author's judg vears of age other defects of visi 
mets ment this is the grt itest obstacle of all may occur which mav be corrected 

In visiting hundreds of plants du to the wearing {f goggles. We cann is easily by proper lense | \ 
ing the past sIx year the author ha expect men to wear goggles that are man goggles fitted with plain glass 

wnd that whole it tirst it was some- uncomfortable and which hurt their expect him to use them, ri rardless 
time diftheult 1; convines an empl ver noses, cheeks or ears. To eliminate this the fact that he may \ poor \ 
to provide vole for hh employe complaint the right type of goggles must many times places him under a_ hat 
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hesitate t % scrected por the particular Work 1m cap Many complaint that 
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suffering from poor vision, because im- 


proved vision not only makes a more 


proficient worker, but it often overcomes 
the objection to wearing goggles. <A 


man’s vision easily may be determined 
by means of a simple chart which can be 
used by any clerk in the employment de- 
partment. 


kinds oO 


workers to 


work 


intense 


exposes the 
heat 


Certain 


eves of and 


light. Welders, metal pourers, furnace 
men and others, therefore, must be 
provided with goggles or masks contain 
Ing specially colored lenses to keep out 


the dangerous rays of light which are 


in all forms of artificial as well 


light. 


present 


as natural 


For sand blasting and other dusty op 
erations hoods of various. styles are 
available which keep out dust, dirt or 
sand. Likewise respirdtors and gas 
masks of various types should be pro 
vided for men subject to dust, fumes, 
gas or smoke. Giving a little thought 
to the proper selection of the type of 
eve protection required and some _per- 
sonal attention in seeing that men are 


properly fitted usually will solve the 


problems ot eye protection 


The question of safe clothing in the 
undry means first the elimination § as 

s possible of thin, ragged, greasy, 

loose, and bage lothing, and worn-out 
I iced = shoes Men should — be urged 


Pattern Mus 


EVERAL mistakes were mad 
by the patternmaker before a 
Satistactor\ pattern and core- 


x were made for the 


castings 
accompanying illustration. 


metal 


even distribution « was es 

tial in this casting which also had 
he clean and tre from = any 

ior detects The first pattern 

mac split through the cen- 

to be molded horizontally, one halt 

the drag and the second half in the 


print 4 inches long was 


vided at each end To form the 
show it E: Figs 1 and 2, 


se half rings were attached to the 

corebox by wire brads in the usual 
nner. The half ring pattern to re 

n in the core until after it was 

d over on the plate and then drawn 
ly ifter th half corebox was re 

! Castings poured horizontally 

‘ t satisfact ven with bear- 

the core prints and a chaplet 

tl center it was found that the 
ss of metal vari 1 3/32-inch b 


the top and the bottom 


pattern was returned to the pat 
hop with instructions to adjust it 
vertical molding It was suggested 
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to wear the one-piece suit where pos- 


sible, as it eliminates much of the 


hazard from loose, ragged clothing. 


Fire-proofed duck suits of the one-piece 
variety make the safest and most prac 
tical suits to use. They will shed sparks 
and small spatters of metal and. will 


not hurn readily. Asbestos suits also 
can be secured, and are sometimes neces- 
sary. Safety shoes are also essential and 
at any rate the use of lace shoes should 
he prohibited. The proper leggings also 


sh uld be 


ing of legs and 


provided to prevent the burn- 


feet. There are nu- 


merous types of leggings which are prac- 


tical and which absolutely will prevent 
burns. 

For workmen’ handling ladles — ,or 
hot metals of any kind, also for welders 
and other operators, asbestos gloves, 
leg pads and aprons are available, and 
should be provided. It may cost a little 
to provide these things, but it never 


burns or 
Many 


can 


costs as much as paying for 


other accidents which may happen. 


cuts and abrasions of the hands 


be prevented by providing leather gloves of 


special designs. Frequently it is necessary 


] 


to provide also sleevelets where = special 


protection is required for a man's arms. 


An example of what may happen when 


proper clothing is not provided is illus 


trated by a_ recent occurrence in a 


prominent midwest foundry where a 


845 


workman pouring a mold was surrounded 


by a shower of sparks and a spatter of 
red hot metal. To protect his clothing 
the man had secured a burlap bag and 
tied about his body like an apron. No 
cord or string being hand he tastened 
the bag around his body with a piece of 
wire. The bag had become greasy and 
oly and during one of the pouring 
operations a spark lodged i it ind im 
a few seconds he was enveloped in 
flames. Fellow workmen tried to ex 
tinguish them but the bag was wired to 
the man’s body and before it could be 
removed he was so badly burned that 
he died in great agony a few hours later 
The man lost his life, his wife was made 
a widow, his seven minor children were 
left without his protection and it cost 


dollars, all 


provided 


the company several thousand 


because he had _ not been 


with a fireproof suit or an asbestos apron 


that at most would not have cost over 
five dollars. 

Do not let a man work around your 
plant with ragged clothing, worn-out 
shoes, or covered with makeshift protec- 
tion The best protection you can get 
Is none too good and its cost is many 
times less than accident costs W hat- 
ever is paid out in mon compensa 
tion never squares the account because a 


human suffering and death never can be 


" 


measured by a dollars and cents standard 


Suit Foundry Conditions 


BY M. E. DUGGAN 


that a large flat print be nailed on the 
bottom of the pattern and a_ second 
similar print be nailed on the’ top 
This ieature is shown at C and J), Fig 


l. It 


claimed that 


was this large print 
area Was necessary to maintain the corse 
in its proper position in the mold. The 
print J) was made the full diameter 
the pattern and consequently the cor 
scraped sand from the sides of the mold 
all the way down. It had to be taken 
out and the print filed Thus, what 
ever value it had for accuracy was ce 
stroyed. The print C is in the cope and 


therefore if the cope shifted in closing 


the core was carried with it and pro 


luced a casting with walls of uneven 


thickness 
T hy 


manner in which the additional 


core print was added to the corebox 1s 
shown in the left hand part of Fig 
3. The print Fig. 3 is only 1 inch 
thick and the ring F- is 1/4 inch thick 
The patternmaker overlooked this point 
in sending the corebox to the foundry 


where manifestly it was impossible t 
pull a 1 3/4-inch ring out through 

l-inch gap. However, the coremake 
solved this trouble in a rough = and 
ready foundry fashion by breaking the 


ring in two before placing it the 
corehbox Then after th xX Was ram- 
med full of sand he pulled the parts 
ut after the mannet t horn sprue 
and filled the cavity Vit lr sharp 
sand before rolling the corebox and 
core, over on the plat 
Finally a method wa lopted which 
simplified the molding and ired a 
centrally located — core lwo round 
slab coreboxes were made, o1 4 inches 
larger in diameter than tl mall end 
the pattern a 1 the ther 4 inche 
larger than the wide en the pattern 
The small corebox \ provided in 
the center with a 3-inch print and the 
large orebox with a 4-inch print Thu 
het the cores were mad | ( wad the 
smaller had an openi t t over th 
3-inch core print tton f the 
pattern id the larger had a_ similar 
pening to fit over the 4-inch core print 
on the te —p The print 1 ich cast 
were made the same dept! the thick 
ness of the slab cores. In molding the 
ioh th tw slab cores \ p iced n 
their respective positions on the pattern 
which then was placed 1 a dr iv cover 
ed wit! immed sand and rolled over 
A piece ot iron plate Va rammed or 
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BROKEN TION INDICATING RIGHT AND WRONG WAY OF MOLDING 





SE 





) ~4-| j [ +f FIG. 1~SPLIT PATTERN FIG. 2—SECTION OF HALF OF THE COREBOX FIG 
, 














} + 


foundry may be dowel holes corresponding to 


| \ gaged by a comparison of the piston in the patterns and in this mannet 


the 






ring casting in the center and the large half flanges were set up in their proper 





instrument front plate with the three respective position before the drag 










a rt o&e penings, shown standing at the rear. rammed. Somewhat similar mol 


mac 


(23 = 24.4% *| Simple Rig for Reducers ee 


been 














1727 | } W’. Broadbeut en ana teeth, 



























top of the lower print before the drag 













. ; , 

was quite filled with sand This plate M dim ns, 42 x The hes ™ —_ 

baton erved to s pport thi weit of aoe rie ») x > mich > 3 4 inche d_sthe St d l t! 

thi core After the drag was rolled et . a Land sin ' » ere set on] ut ma ' 

ver, the uppel slab core was lifted out two castings were required in each cast the cope Was rammed and lifted 

and set to one sick The pattern the it was not nsidered advisable to provide space between the flanges in both 

was drawn, and aiter the mold was) ¢Xpensive — patter quipment Further ind dra was swept out by the piec 

finished and the center core set, the slab more, it was extremely improbable that which works in suitable recesses nn 

ore was replaced; all simple and ship a repeat order ever would be received \ ftlanges as indicated in the dotted lines 

shape, no trouble to set the core and pair of flanges and core prints were turned Fig, 2. The core was made in halves and 

no possibility of it shifting out of posie up for each size They were made in pasted \ skeleton frame was provided 

tion after it was set halves and doweled in the ordinary man- made up of two semicircular ends, SS. cor 
_- ner. The pattern board on which all the responding to the diameter of the tw 






as provided with core prints, joined together by two fiat 





Make Castings that Are "> “Ts Tnmed 
Smooth and True “ae 


New England gray iron foundries long 

















have had a reputation tor turning out 





exceptionally high quality castings. Th 
| 





examples shown in the accompanying 1 






lustration were selected from a wide 






variet) ot light and = intricate casting 


made ! a Connecticut foundry which 







specializes in high grade work of that 






characte: The pertorated di at the 





uppe right | unl corner 1s a ph ograph 














turntable on which disk records are mount 
ed It is only 1/8-inch thick and mus 
be ibsolutels tru ind accurate m= siz 
and shape doom addition the metal 










must be clos ind homogenous lhe 






most minute tlaw or surface imperfection 





destrovs its coustic properties Few of 





the castings made in this foundry receive 





inv machine finish, they are fit to go inte 






service immediately after they leave the 











vundr he large ] yase show ‘ 
soundry The large lamp ba “ EXCEEDINGLY SMOOTH SKIN TOGETHER WITH ACCURACY OF SHAPE A? 
on the right is cast from an original DIMENSIONS ARE CHARACTERISTIC OF CASTINGS MADE IN A 


model supplied by the artist. The range NEW ENGLAND FOUNDRY 
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Fits PLAN AND SECTIONAL VIEW OF CASTING FIG. 2 FLANGES AND CORE PRINTS ARRANGED ON ROLLOVER 
BOARD FIG. 3—SKELETON COREBOX AND SWEEP FOR MAKING THE HALF CORE 


trips, 3¢-inch x 4 inches, C( These sides carried the wheel bearings Phe square al i ine and a prevented 
de pieces were arranged to impart a true ar was measured carefully between any marring of t face f the flang 
’ } } 7 eh jus 3 . - 1] , 4 1 c 
ne to the core at the jomt line and the outside frames and a hurry call Bolts wer edded thr ottom f 
sweep B was employed to shape the sent to the pattern shop for a rough the mold in positions corresponding to 
ng i t re pattern made exactly to the dimension the hok e WwW ea Or 
Ss plied [ on receipt Tt tie patt holts vere nseer . ’ 
two molders bedded it in the floor twi top and bottom along 1 
Core Oven Car Repairs for two open sand molds. A number fastening the cross braces 
Made in Foundry al haga pe gene Rie tage ign 
So readiness and as the j progressed r vert tan tl sal L é 
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the two defective pieces ran through the thickness of the flange. Explains Coal Situation 
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Mass Production and Accuracy 
O MEET successfully the demands of repeti- 
tion work, special methods involving radical 

from common practice were de- 

It was realized that 


departures 

veloped and introduced. 
the human factor could not be dispensed with alto- 
gether, but it was felt that by providing suitable me- 
chanical equipment the output operator 
could be increased to a remarkable degree without any 
Further, as the scope of me- 


from each 
deterioration in quality. 
chanical equipment was extended, it was found that the 
processes involved in making molds could be divided 
these elements could 
Where formerly 


elements and each of 
different operator. 


into 
be handled by a 
a period of four years was required to develop a 


many 


molder competent to begin and finish his work, under 
the system in vogue in specialty shops, ordinary labor 
is taught in a few hours to fill the place of any missing 
This illustrates 
the feasibility and flexibility of the production system 
goes to that . 
and mature judgment on the 


link in the long chain of production. 


skill, 
part 
of the operators are regarded as essential in a jobbing 


and it also show while molding 


manual dexterity 


shop, they are neither an asset nor a necessity in a 
foundry. Power driven equipment, accurate 
Hasks, 
handling materials have reduced the personal 


specialty 


patterns and and mechanical appliances for 


equation 
me 


and have placed the manufacture of certain kinds of 


castings on a mechanically automatic basis 









Watch High Silicon 
ACK be added 
assurance that the 

metal of the 
but when he buys foreign scrap an 


Scrap 


scrap can to the cupola with 


foundryman will get 


composition he has calculated, 


element 


of uncertainty, as to its composition, enters. Of course 


caretully selected machinery scrap, a close estimate 


ot its composition can be made, as also is the case in 


any unitorm grade of metal such as rolls, car wheels. 


stove plate, etc. In the latter case one sometimes gets 


iron 


highly oxidized which may cause trouble, but 
this 1s expected and can be detected in time to eliminate 
the objectional pieces. [Hlowever, in purchasing a med 
ley of mixed gray-iron scrap the foundryman_ takes 


wide chances. Recently these chances have been mack 


large amount 


acid 


per cent ot 


more hazardous by the 


scrapping of a 


of nitric acid stills and other resisting castings 


containing 13 to 14 silicon. Sometimes 


enough scrap castings are obtained to make a carload 
shipment which can be sold as high-silicon scrap 
which case it can be intelligently used. However. 1! 
the majority of cases only a small lot of high-silicor 
castings are secured and they are thrown in w 


1 


other s rap and sold to the dealer who may not 


the importance 


it, or, if he does, may not realize 

| S . = 4 | 7 
separating the high-silicon iron from the regular gra 
iron scrap In this case it goes to the foundryn 


with the other metal and is calculated in the m1 


2.00 


along 
ture as probably per cent silicon iron instead 
14.00 per cent silicon iron as it really 1s 
can be detected from the nature of its fracture wl 


much lke the 
















Trade Outlook in the Foundry Industry 


EPTEMBER’S high record in industrial 
activities seems to have set the mark for 
October and in castings manufacture the 
regular seasonal advance gives promise 
of bringing the latter month higher on the scale of 
production. Increasing demand from contributing 
lines, including the implement, automotive, railway, 
steel making, machinery and heating equipment 
manufacturers promises a continuation of foundry 
activity through the late fall. <A slight easing off 
in prices on pig iron is noted, while deliveries, ex- 
cept in the case of a few northern railways where 
coal shipments are heavy, are improved. The labor 
situation, particularly as applies to unskilled work- 
men is occasioning concern in the larger centers. 
The rapid recovery of pig iron pro- 
duction from the effects of the coal 
and railway strikes is of great in- 
terest to the foundry industry. Ac- 
cording to statistics compiled by 
lron Trade Review, September 


Iron Output 
Improves 


926, the highest figure given since October, 1920. 
Automobile manufacturers continue to furnish a 
strong market for castings. Although orders are 
not given far in advance, indications point to a 
steady demand through the winter with a possible 
increase after the first of the vear. The National 
Automobile Chamber of Commerce, basing its esti- 
mate on shipments reported, states that the Septem 
ber production of automobiles amounted to a total 
of 205,950 cars of all This 
seasonal decline, but the closed vehicle 
strengthening the fall market. 

For the first time since 1920, the 
outlook for normal business’ in 
tractor and implement manufac- 
turing lines is bright. Contracts 
for materials for use during 1923 
indicate that implement companies 
are confident of a greater volume of sales than dur 
ing the past two years. However, in 
in the automotive industries, purchases are being 


records a 


demand is 


classes. 


Prospects 
Favorable 


this line, as 

















showed a gain of 206,113 tons over August. The made conservatively. With last year’s sales of 
production for implements esti 
last month was mated at 30 per 
2,016,778 — gross Prices of Raw Material for Foundry Use cent of the 
tons, while Aug CORRECTED TO OCT. 12 normal require 
ust registered Iron Scrap ments, followiny 
1,810,665 tons eS Se ares : ~ nak psec lente ft moma ag ede restricted buy 
Further, the No. 2 Foundry, Chicago : Heavy melting steel, Chicago 15.50 to 19 ing due to manu 
total of 188 fur - oe er a? wa 1 Geek ees go.. 24.001 facturing difh- 
naces in blast on . sic, vas é - cast 4, mader nap thee ay culties several 
the last day ot egg N st. Buffalo years previously, 
September is the 7 % Sune i ae 2 Cl cota 130 to 25.0 the backed-up 
largest recorded Coke Railro a! Cl t demand, it is 
Connellsville foundry, coke $12 to Agricultur 1 ( vo j to 25 

since December, icn ihe Gains, cm. teens” elieaad enaiiesiiie. tall thought, will 
1920 with the ex turnish strong 
eption « June market in 1923. 
a ae vhen 191 were active. Merchant pig iron The one disturbing factor is the decreased buying 
oduced in September totaled 349,087 tons giving a power of the farmer, due to low prices, coupled 
n of 5565 tons over the previous month’s figure of with the necessity of maintaining high prices on 
$3,522 tons. On a daily average basis, September the part of the manufacturer, based on the high 
howed 11.636 tons per day or an increase of 555 cost of raw materials anc wage conditions in the 
ons over the 11.081 ton total of merchant iron made industry. Building construction has fallen off but 
\ugust. Eleven merchant stacks were blown in little with the advance of fall. Conse quently the 

1d 3 were blown out giving a gain of 8 for the demand for castings from this. source continues 
st mont! However, the most remarkable gain strong Further, plumbing stocks in the hands of 


wn in the total number of steel works stacks 


as Sno 


blast In the nonmerchant class, 42 stacks were 
lown in and a net gain of 37 is shown. 

The influence of the increased a¢ 

tivitv in steel making and ma 

Influence Is chinery manufacturing lines is 


strongly evident. The demand for 


molds is in 


Marked 


lls and ingot excess 


of foundry capacity and orders are 


the books of shops making this class of equip 
ent, extending through the remainder of the yeal 
lway car buying continues at a steady rate 
le increasing purchases of machinery for rail 
repair and construction shops i1s_ bringing 
emand tor he vy machinery castings, which 1s 


1 


recedented since the start of the depression 


comotive buving continues to increase \ccord 
¢ to the department of commerce, shipments of 
motives in August totaled 151, the largest since 
ril, 1921, while the orders received mounted t 


R49 


the dealers, 


builders hardware and domestic ec: 


ist 

ngs of all classes are not plent ful, and the re 

quirements for stoves and furnaces continue large 

Foundries, with few exceptions are not buying 

coke far in advance. Feeling prevails that p oduc 
tion will increase, and that prices will be lower 

\ccording to the Dail Vetal 

[rade of Sept. 12, New York prices 

Nonferrous on nonferrous metals are as fol 

Prices lows Casting copper, 13.40 to 

13.50¢: electrolytic copper, 14.00c; 


° °93> =f ,» herd 
straits tin, 039./5c to 33.8/ ( 


6.62'4¢ to 6.75c; antimony, 6.75¢ to 7.00 luminum 
No. 12 alloy, producers’ price, 21.00c to 21.20c¢ and 
pen market, 19.00c. Zinc is 6.62%c, KE. St. Louis 
The September monthly verage prices for non 
ferrous metals follow 
(New Yor Ouotations) 
ge Elects Tis Aluminut Zir 
ppet ( er Lead Straits Antimor Ig St. 1 
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*e pace Foundrymen’s Associa- 
nda, N nd previously in tion Is Formed 


Quad City Foundrymen’s asso 


‘ ( 





as formed at the Manufactur 


John 


Hecht Co., Davenport; sec 


ratiol 
Wilson has 


if 
positions oO 











and gyencral 


he Willys 


+} 


Toledo 


the 


to 


Wil 


Machine 


vou! 


+1 


eT 
( 


3rd, 


tt 
tt 


7 


Castins and_ shouldn't 


' 


| know 


retary and tre 


VanAlstyne, FE 


banks = ou. 


Moline 


m. 4 
Fair 


An executive committee 
consisting the officers 
and tour other members 
was decided upon Che 
following members wert 
chosen Harvey Soverhill 
Davenport Locomotive 


Works. Davenport; P ] 


1.1 


Schmitz slake = =©Specialty 


yrs I 
sure what HIS price ought to be ror 11 he ww Rox k Island: | Ie 


‘’s goin to st r= ; Nutt, Moline Iron Works, 
esent f livia uttin 1 ! Moline; J] s Simmor 
Union Malleable lron 
Works, East Molin 

Ploehn 

sand 

Amet 


sion 
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| Obituary 








Hume Davis, for 


ntendent of the Moline Matleable Tron 
Ci St. Charles, Ill, died cent! it 
his home in St. Charles He was 66 
vears old. Mr. Davis was born in MV 

line, Ill., May 21, 1856 At the age of} 
14 years he started to work in a foundry 
first as a coremaker and _ lat: vig 
hi nt as a moi! Phen 


iceship 


he entered the employ of the Moiit 

Malleable company as a T i eyiltan 
molder and atter two years went to the 
Union Malleable Iron Works at Moline 


as foundry foreman which postition le 


Vea4&rs caving 


vears in the foundry of the Sonihern 
Pacific railroad at Sacramento, Cal. Re- 
turning to Moline at the request of th 
late W B. Ullman, president of the 


Moline 


hoecame 


Mall able 


superintendent 


Mi 
When fire d 
the plant at Moline in 1893, My: 


Iron Co 


stroved 


Davis took charge’ ot! the Pp t i} 
erected at st Charles Phe ot 
Charles plat burned 1 1915 and 
Mr Davis | t 1! present 
pla Resigning m t compa 
June, 1920, Mr. Dav cont ! 
idvis ’ capaci maile Wigs 
SpPce list 


Chicago fice of t Cha Belt Co 
died pneumor t home in C] 
( Sent. 27 M | 1 vas 38 
( L ear: 1 ck it 
j ; ¢ | Ws Ind | 
1902 n ti { hicag 
M part < 
{ ( ‘ d= entered 
emp) t! () le levat ( He 
n ciated t t Cha Belt 
Le, ft 1914 1Ol¢ ipp ter 
ct n ( t! ( ( t 


Sand Blast Mill 
Auxiliary Gun 


Has 


\\ 
\\ \\ te, Ma ( { 
1 ' 
ind s a 
r 
é < < S 
A; 1 ait was add 
( i Nlilat Sa yppe 
‘ } : + + | 
\ l hand g L fie 
er pro\ des a ‘ sup ot 
rrasive and th ’ 1 gu Vays is 
dy ror i odd ) 1 S zed 
isting that ca t b cleaned the 
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IARY GUN FURNISHES A 


rHAT ARE TOO LARGE 
claimed that the operator can clean 
practically any casting Other ad- 
vantages claimed are that the air con 
sumption is small, the abrasive is used 
over and over again. It is automatical- 
\ returne 1 to the gun i d tne du t 
s carried away) by fa suctio lhe 
is shipped a set up w tight 
i . 4 mse ] \ d ( It ql cs i 
floo space 4x 5 feet and when belted 
d connected to th compressed air 

s ready to operat 


Gluepot Heat Controlled 
Automatically 


\V he the proper temperature Is es 
tablished , ¢ controls] e 
off the current and when the tempera 
ture drops a degrees the hi 
turned on ag i gluepot ent 
placed tl irket t . D. W 
] ( ( ri d « { 
iccon ¢ ] I itio ‘ 

s es S } ‘ 

i ) the ( t <¢ 





UNIFORM HEAT 
ALI 


Is 


MAINT 
riMES 


AINED Al 


tO Go 
cont 
chan 
' 
a 





READY MI 


ANS 


INTO 


racts al 


in 


SANDEI 


rHE 


] 


AST 
BARRI 


! 
pal 


tempcrature 


be OT; 
and ftunct 
not a 
ed that it 
ec current 
lousy 
aiun um 
, 
cca ¢ctal 
fi iti gy 
Th 
iis 1¢ 
Ss the 
‘ T or 
a? 4 
al 
t he { 
ti 
, 
} Vs 
ton nel 
elin it 
d the edg 
’ most 
- : 
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peratt d fror 
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other devices which may be attached to and no smoke is generated by the system work of the American Bureau _ ot 
ade- of combustion employed. Welding and Organized Research by 
The following figures are said to rep- William Spraragen, National Research 


council. Problems of welded rail 


lighting systems. The motors are 
quately protected by a cast iron cover 
vet the design is said to permit a large resent actual operating time: 


volume of air to circulate through it. Pounds Metal Melting Time ; : 
Min. Ryder of the third avenue railway sys- 


tems, New York. 


An interesting development of weld- 


joints were discussed by E. M. T 


Tests with an anemometer showed a Hrs. 
movement at the rate of 6 cubic feet of 130 Gray Iron 45 
air per minute at the inlet. If normal 100 Steel 20 
current is used as specified on the name 100 Nickel 


ing of cast iron is found in the sug 


2 resti hat it need not be confined 
plate, the motor is guaranteed to operate 130 Bronze 30 gestion = it 1 ) co 
: : r 2 ( “pair work _ but verfection of 
continuously at full rated load with a 90 Wrought Iron 1 30 to repa - ' I aa 
. ; . . methods will render it possible to use 
temperature rise of less than 40 degrees A point is made of the absence of sul- a nae I ; 

: ae , : - 2 this methor in oming arts off va 

Cent. [The starting switch works auto-  phur in the average oil fuel, and the rap- Je P 
: ' la 1: : le: 7 , rious structures of cast iron as now 
matically cutting out the current from idity of melting. The furnaces are op- . ; es 
is done in_ steel. This provides a 


wider field of endeavor than is possible 





at present. 
) Ow However, according to the discussions 
© at m 3 
RR ER a at the meeting, the greatest field for 


1700° t : = 


1800° 


i 





welding of cast iron at present is in 


t : ——- — repair work where expense and _ tit 





loss may be saved in the repair of 


A broken machine parts. Study of the 
resulting welds and efforts to make 
them homogeneous and machinable ‘s 


needed in the effort to bring this 





V RL LLL 


r 
y 


branch of the art to a point of great 





est usefulness. 

Particular attention was given to the 
application of welding of steel and cast 
iron in its application to the street rail- 


way problems, due to the joint meet- 








— ing with the related association 





FURNACH FOR MELTING NONFERROUS METALS — 
the starting winding when the rotor’ erated continuously for 8 hours after Sectional Meeting Held 
reaches a certain speed. The horsepower which the furnace is reopened to hasten Metallic arc welding of cast iron was 
ot discussed by W H Namack at the 
ng of the Northern New York 


of these motors ranges from ' to 1/3. cooling and to permit of inspection 
The alternating current motors are made he refractory lining for replacement 


with a voltage of 110 to 440, 1, 2, or 3 Id this be required tion 
ciety, held at the engineering building, 


of the American Welding so- 


phase and 25 to 60-cycle. Direct current 
2> : Union college, Schenectady, N. Y., Sept. 


motors have a voltage of trom 32 to 
Welding Society Meets 26. Mr. Namack is chairman of the 
; ‘ommittec or are welding cast roi 
Problems of welding, as applied to st 


d ¢ m, especially regarding 


which for the past year has been work 


Small French Furnaces 


Vitchel 
litchell rail jomts and railroad repair work, wer 


steel an 
ing on this problem 


11 


system of crucible fur considered at the fall meeting of the 


the Fours Rousseau, American Welding society in Chicago English Pig and Scrap 
: Breaker 


1 ssions with the American Electric In addition to the usual skul 


a\ were dev 


rece \ » ¢ 


shown at Paris 
art ised to me society's OW! SCSSIONS and two 
with heavy minera 


ing illustration shows Was Enginecring associatior ) ball, heavy jaw crushers and 
the furnace \ir js municipal pier devices have been employed for many 


introduc hrough the pip ! and cot Important mong the pap tor breaking pig iron and 


trolled t lve B, while oil et t report ot the committec into suitable sizes for cupola 
througl } an 1S regculated ications tor Recently in England the Cempl 


provide 1 at i jomnt report | td. Bromely, Kent, 


the it i a thermit welding t “_ ittees device for breaking pig 
1} committe 


on general pr principle of gunfir 
Phe 10s pical of these furnaces respect to bili Iding ! i : as displayed tor 
nominal ! 150 pounds and iron recent foundry ex 


ing temperatures \ Birmingham, by the nit 
IS50) degrees } int ses ) vith } +] ) foul = & Engineers, Ltd., Man 
1 


whom it is being sold 


problems 

> ee a ; 

about - hors« Var1ous 1 ) rail pont wel an n machine consists oft a short 
tions per minut ul repairs vel considered Feed at yrver which is mounted 


f the usual ex lor research and standardization 


are used, of a emphasized —b \ McCune, presi gun barrel Che plunger which 


10 to 150 pounds. dent Americar Welding society, breaks the pig or casting issues 


chimney is required plemented by a tion h he lower end of the gun barrel. 




















October 15, 1922 


bedplate acts as an anvil on which the 
piece to be broken is laid, and the car- 
rier frame is so fitted as to permit the 
piece being broken to be moved freely 


backwards and forwards in a longitudi- 











= ; 
BREAKER EMPLOYS EXPLOSIVE 
CHARGE TO GIVE POWER TO 
rHE BLOW 


the tracture may 

be 1 id t in\ ce sired poimyt 
Che striking hammer or plunger is 
about 1'4 inches in diameter and weighs 
about 5 pounds. It is actuated by fir- 
ing a rifle cartridge in a breech mech- 
anism at the top of the barrel Its 
movement is about 5 inches. The breech 
mechanis1 which is of simple design, 
is constructed to receive ordinary rifle 
p artrida: S ni ( oO course loaded 


without bullets. 


ry snancior sf thy 1 


‘ ex S10 ( } powder gas 158 
sufficient to « ( 1¢@ plunger into the 
piece to be broken with great force 


SCC- 


} 


claimed, without 


difficulty. 





de Signe d 


the 


Details of the apparatus as 


shown in 


for breaking pig it 


As designed 


iccompanving 1 ustration 


} the 


aKING CTap, 


anvil mechan- 


m is somewhat altered and if neces- 


ry i } wr can be provided. It 
said that one man canbreak pig iron 
th this machine t a cost of 20 cents 


ton ¢ pig iron. Che breaker 
eighs about 250 pounds and since it 
elops its r irom the’ ex- 
s10on oO 1 ( t dar S thi device 1S 
idil po tal ( 


Small Compressor Unit 
Self Contained 


belt drive 


and Co., 11 


de- 


Broad- 


In addition to a plain 


plac ( d 


small 
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vertical compressors, each size built 
as a self contained electric motor out- 
fit, driven through pinion and _ in- 
ternal gears as shown in the accom- 
panying illustration This latter type 


also may be adapted ‘for a short belt drive 


The compressing end and _ electric mo- 


tor of both types are furnished mount- 
ed on a common sub-base and are not 
dependent on the foundation for cor- 


features 
the 


rect alignment Among the 


to which attention is directed is 


constant level lubrication system by 
which a constant level of oil is main- 
tained thus insuring correct distribu- 
tion. Other features include a constant 
speed unloader for plain belt drive 
machines; a centrifugal unloader for 
start and stop control machines; and 
the increased size of the water res 
ervoir cooling pot, 

The base forms an oil reservoir and 
pet cocks determine the maximum and 
minimum amount of oil. Ojul is pumped 
from the reservoir to the constant 
level pan situated above the reservoir 
and directly under the connecting rod. 
An automatic device controls the un 
loading of the compressor by open 
ing the inlet valve when the receiver 


rises above a_ predetermined 


pressure 
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ELECTRICALLY GEAR DRIVEN AIR COM 
PRESSORS SHOWING THI \ INCH 
AIR COOLED AND THI X 5-INCH 
WATER COOLED SIZES 
point At a similar point below, 
the inlet valve is released and allows 
the pressure in the receiver to build 
up again Che centrifugal unloader al 
lows the compressor to start under 
no load such as is. essential when 
automatic stop and start control 1s 
employed and permits the motor to 
come to full speed betore the load 
automatically 1S thrown on The 
smallest unit is built with either ribbed 
cvlinder for air cooling where the 
service is intermittent, or, a water 
jacketed cvlinder ot the reservoir type 
for constant servic All other sizes 

are provided with water jackets 





Organize New Company 

The 
offices in 
New 


to the 


Products Co. with 
Philadelphia 


supplying raw materials 


Iron Trade 


Pittsburgh, and 
York, 

steel zed un 
Big Four 


Che latter com 


trade, has organ 


der Delaware charter, th 


Fluorspar & Ore Co. 


pany has absorbed some well-known 
fluorspar properties n Crittendon 
county Ky including the following 
Big Four mine, the Love mine, Deer 
Creek mine and Crittendon Springs 
mine. 

The general offices of the new com 
pany are in the Farmers Bank build 
ing, Pittsburgh, in the offices of the 
Iron Trade Products Co. The officers 
are W. J. Strassburger, president; ] 


L. Hukill, 


er, treasurer; 


Ad 


Down 


vice president; | 


Hut 


uis J 


tingtor 


and 


er, secretary. 


Bellows for Dusting 
Blacking in Molds 


\ bellows adapted for blowing part 


ing powder, plumbago, or blacking 
into molds has been designed by Wil- 
liam A\llday & Co., Paradise Street, 
Birmingham, England It consists of 


an ordinary foundry bellows provided 


with a special valve so that hen th 
parting powder is inserted through a 
hole in the top of the bellows it is prop 
erly blown out through th zzle. The 
hole through which th t powder 








spraved to crey ; 


nd 1 which _ it 


1 
OOKS 


be dithcult to reach 







Discontinue Production 
of Tractors 


Decisio1 of ly I M tors 


ments, means liquidat Sam 
SO Tract (oo ] ville Wis The 
Samso plant s ) 1 e! 
to the Chevrolet Motors divis C- 
ginning ‘ ‘nee and rec P 1s 
+} ++ + ] ] ‘ 

Lii¢ it ( mp is S “ 
wound up. It is repor t o , 
lanesyal 1 t ' 
pt ductio ot an air-¢ | Oo ve- 
hick wl h General Mot { rp 5 
said to be deve M t 
$5. 000.000 has bee sp f el ting 
1 . , ‘ 

tiie panesy piant is ‘ ot 
the largest foundri t West 


Plan Fall Meeting 
The fall meeting of tl National 
Founders’ associatio will 1 held Nov 
2 1 23 at the Hotel A N York 
Cit The progran ; +} 
ames oO peakers of nati nportanc 


quipment Inquiry Increases 


Marked Improvement in Demand for Foundry Equipment and Supplies 
Is Noted--Molding Machine Demand Is Large—Clean- 
ing Room Equipment Active 


LTHOUGH the volume ot 
foundry equipment manutact 
commensurate with the state of 
erations, improvement continues 
ly all sections of the country Molding machines, 


particular, are in demand due to the growing labor 


recent 


shortage and the equipping of shops to meet increas positions 
\ 


ing demand. Phe Stoney Foundry [tnginering & 


addition to other sales and lav not be 


also 1s tor a Wheeling 


closed promptly. Another 


equipment C©., Cleveland. 1 
recently placed shakeout bales with the American 
Radiator Co. for its Buffalo plant the latter in 
also has purchased two complete sand mixing 
systems from the Standard Sand & Machine Co., 
Cleveland The Deming Co., Salem, ©. has pur 
chased a 54-inch cupola from the Whiting Corp, Hat 
lll., the order being placed through the Austin 

Cleveland. Hillis & Co., Halitax, N. S. at 1e ! peciied a cupola together 

Fire Extinguisher Co., Providence, are among burg rritory 


terest looking 1or a second hand 
locate suitable equipment may 
a new outht (One recent 
upola from a Scottdale, Pa 
vey each 49-inch and 46-i 


recent purchasers of cranes from the Northern 
Engineering \Works, Detroit Phe Ford Motor Co., 
Detroit, is reported to be considering the purchase ot 
additional molding machine equipment \n 
demand for cleaning room and dust arresting 
is. reported Recent sales by » VW 
co... | leveland, in the Cen 
19 square and round tun bling nulls with a « 
to the Ferro Machine & Foundry 
bling null and dust arrester 
lron Works, Erie, Pa 
Moore Mig 
the | 
sandblast 
lectric & \l tg 
+] . 7 


ter tov thre 
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likely to undergo an advance soon, at least two sellers or are replacing ebsolete devices Chat 
now considering such a revision. Recent buyers of found creasing 1s indicated by the purchase of 
ry equipment include the Consolidated Machine Tool Corp by the Austin Co., Cleveland; a cupola by 
of America, New York city, which has just closed o1 sity, Ithaca, N. Y.; a special 78-inch cupola 
three 5-ton electric cranes to the Shepard Electr ‘ran ‘ ‘ar & Foundry Co., which l 


& Hoist Co.. Montour Falls. N 7, Th 3 late | he American Radiator Co.., 
corporation is to build a new toundry at. its by the National Engineering Co., 


Jones plant, Wilmington, Del. The National Foundry , inch cupola by the B. ¢ EK quipmet 
Brooklyn, ‘has closed on 1000-foot conveyor British Columbia, all sold by the Whitit 


1 1 


to the Tramrail division of the Cleveland Crane & Engi- I] This builder also has 
neering Co.. Wickliffe. O Another buyer is the Ameri follows Birmingham Machine & Foundry 


oked tunrb] 


can Car & Foundry Co., which has closed on a cupola ham, Ala. two 42 x 72 inch tumblers; | 
for its Madison, IIL, plant to the Whiting Corp., Harvey, Foundry Co., Buffalo, one 24 x 48-inch 


s . = - ° 
Ill., and = an 8-ton locomotive crane 50-foot boom, for inch tumbler; Hudson Motor Co.. Detroit 


Charles, Mo., plant, to the Orton & Steinbrennet inch tumblers; Atlantic Steel Castings ( 

_ Chicago The Nairn Linoleum Co., Kearny, N. J., a 42 x 60-inch tumbler; International 
has bought four 72-inch turntables from the Whiting Chicago, two 36 x 60-inch tumblers 

( orp \mon IcwW foundry projects are a x 150 Toot has ordered a 30,000 pound reservol lad] 


din 


g tor tl rn Foundry Co., Boyertow1 Pa ¢ Corp ‘he National Engineering 
turer | a 100 x 100-foot foundry additios l 1! Oo users in Wisconsin duri 
Colvin ‘oundry o., Providence, R Be ol nev gal I 1 in foundry | 
the ima ; Chicago, and also 
o., Monroe, Mich. T 
installed i sandh'ast 


Co.. Cleveland it 











What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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Co., Cleveland, has published a 12-page illus 
trated booklet in which die castings are described 
and illustrated Some interesting and valuable 
information is given in the booklet, and the 
illustrations show the numerous items which are 
successfully die cast by the company’s process 
According to the box klet, some t tie castings 


1! } tofare ‘ neider } 
illustrated, heretofore vere considered beyond 


the range ol die castings 


ELECTRIC HOISTS—A 4-page illustrated 
bulletin has been published by the Sprague 
Electric Works of the General Electric Co 
Schenectady, N. Y., in which electric hoists 
with worm drive are described and illustrated 
Some of the features claimed include totally en 
closed gears, automatic lubrication, roller bear 


ing motor, accessibility, worm drive, electric 





motor brake, drum-type contr id automat 
stop. Capacities of these hoists range from 
to 1 ton. They have a speed of 25 feet per 
minute and a lift of 20 feet Either direct or 


alternating current may be used 


DUST COLLECTOR—The Northern Blowet 


Co., Cleveland, has illustrated leaflet 








lescribit reg the use Actiol yt ts dry 
process dust collector rhe ma ne is made up 
of a reinforced stee! frame wit seams well 
sealed 
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